TABLE K.2 CROSSCHECK OF DISTRIBUTION FIELD WORK
(RESTDUAL CHILORINE)

GI'I:Y 0F MANILA CROUE T1  SAWPLING DATE:0GY, 25.13%L CITY OF MAKILA GROUP IfL  SANPLING DM‘E.‘W‘I;.N.U“

HoS. . LOCATICH E "5335“““?‘"5}5:"’! xs, LOCATION { niikgﬁlnflxsfailn
13 Herran-Taft Avenue i —-"_0.4 } "B.—S_} “;; Hesus Paddacan h“i nLEd 'B'Z'i

i 14 Rerran-Panaderos | 0.3 i _ﬂ.-;»;- “ii Plazs ‘Ru;-;;.;. Ana \ 0, 2-;- il
15 San Andres-Slagalong I bb} 0.5 ] . 17 Fersin, ;'»;;;:;Mx ] “;-r;“ 637

I autlsty, Sta. Ana U7 el 18 ke, Quksro VT e

17 Amerlean Tabasay T T 1 ter 1 . 18 Festtacte Drlve, poa. U s ez
18 Sn. Nlsolas Fire Sistion [ SN i % ] i 18 Angilo-¥H de Saates E—“ 0.5 “-a.-;-i
i Bagupan. Tomdo E" Q.6 { u?r; i N Juan Lyaa, Tonde E 851 0 ;E
1 Rodeigies - K. oy Slvd, i ail e ; 32 Tanensnt ouse. Vitas F-_-E- 0.3 E 0.11
21 Pawpanga-K, Fernandezr . o : 0t 0.3 i 31 %o, Obrero (Karra} ] 0.% ! 0.3}
22 Tayuman, Tondo l X0 GATER i -h;;.ﬂ‘olu‘vhian;ls.st:. | (%3 I [} J-I
2 Kl_pf. Tiego-laagent ] 0.1 E 0.1 I .";;-HHD Lab., Quiricads - i 0.5 ! D‘;:;
240U Earashaw, Saapeloc { 0.0 [ TRACE | ";; Sh.-' Crui Gharch i .51 0.; I

2. Procedures
2.1 Selection of Sampiing=Pdints

The area being served solely by £he'BaLar§ Plant was isolated and
divided into four districts for the sake of convenience as shown in
Table K.3; (1) QUEZON CITY DISTRIGT, (2) SAN JUAN-MANDALUYONG DIS-
" TRICT, (3) MANILA DISTRICT, and (4) MAKATT DISTRICT. Within such
'districté_ﬁdre than ‘10 ‘sampling points were.idehtified . Each sam-
pling'ﬁoints were decided on the basis of its”prbiimity to the trunk
main as shown in Fig.K.1. This was done to prevent the distributed
water contaminated thfough'the-SErvice pipitigé from being sampled,

‘otherwise, unreliable tést results will be obtained.



TABLE K.3 SELECTED SAMPLING POINTS

1 1Rorth Ave., cor. Mindanao Ave., Caltex Gas Station }

2 1891 West Ave., (nr. Phil-AmGate) LongHile VYulcanizing i

3 |Tomas Mordto cor. Timog Petron Gas Station {Emplovee's Quarters) |

4 |Edsa cor. Mother Ignacia Shell Gas Station |

5 |Kaeuning-T. Horato Jocelyn’s Lumpia House ]

6 |[East Ave., cor. Magalang St., Caltex Station !

7. |#35 Kalayaan Ave., Tenemark Appllances Comp. : |

8 [15th Ave., cor. Main Ave., Goldi Burgér Stand |

9 |#143 Katipunan Road (Residential) |

10 [Xavierville cor. Esteban Abada Asbrosia Restaurant |
11 )Katipunan cor. CP Garcia PEtron Gas Statien i
12 |Along Asang Rodriguez Ave., cor. Harcos Hi-way South Supermarket . f
+

o ——ry ey e o e i e it

LI < SAN JOAN- 1 {San Juan Pulping Station Inlet Cov, Res. #1 f
|  MANDALUYONG 2 |San Juan Pumping Station Qutlet Cov. Res. #1 |
§ . 3 {M¥ariposa cor. West Road (Gracdécourt-Condominlua) |
| 4 |Edsa cor. .Santolan Machine Hamburger Shop |
i 5 {Connecticut cor. Edsa Galtex Gas Station |
i § |Wilson Street ESL Auto Aircom Wilsén Circle Vill. Gate ‘ |
i 7 1§ 192 A Msbini St,. near CM Rector {(apt.) : |
I 8 ' |Meralco Ave., cor. Gen. Segundo’ Fire Dept. Headquarters ’ !
i 9 J¥167-C Pasig Blvd., Wear San Ignaclo }
i 10 |Pasig Bivd., {(Dr. M. Flores cor. G. Salonga) |
| 11 ]Along Dr. Sixto Antonic Ave., nr. Haybunga Health Center |
e S S B e e e e oo +
| O : HANTLA 1 |E.Rodriguez cor. Araneta Shell Gas Station

| 2 [F.Blumentritt pr. N. Domingo Edna'¢ Chicken Dealer

! 3 ISantol cor. Manga Ave. nr. R. Magsaysay {(nr. M¥SS Branch)

| 4 [#3265 R. Magsaysay cor. Maganda St,

| 5 1C.H. Recto cor. Legarda MWSS Branch O0ffice

| 6 [#1517 V. Mata cor. Hagtahan under Nagtahan Bridge

| 7 “|Beata cor. Tomas Claudio nr. Railroad Track

| 8 [#2223 Sequia cor. Tejeren front of Gas Station

| 9 JJ.p. Rizal cor. Pasong Tamo Lydia’s Lechon Stall

{ 10 {Panaderos cor. Lamayan Public Feucet

o e B e i A R e i = e e
| 17 - MAKATI |#2758 Zenaida cor, E, Zobel (nr. Mkii. ¥un. Hall)

1 |
2 |Yague cor. Kakarong {nr. South Cemeilery) Public Faucet f
3 iReal cor. Sta. Potentiana Security Guardhouse Urdaneta Vill.. |
& |8an Lorenzo Drive cor. Abelarde Security Guardhouse San Lorenzo Vill. |
% {Magaltanes parking Canteen Souwth Supermarket South Superhighway }
6 {Sales/Recto Villamor Airbase Hydrant [
7 '|Edsa cor. Pasay Road Dassarinas Vill. Opp. side of Nikko Hotel T
8 [Edsa cor. Mercedes Hydrant |
9 |Makati Pusping Station P. Burgos St., Outlet !
§ [Makati Puaping Station P, Burgos St., Inlet ) |
1 IDon Sixto Antonio Ave., cor. San Joaquin Rd., (Shell Gas Station} I

R
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QUEZON Gl'l:‘f PISTRICT/Sampiing Point No. ¥ Norih Ave., cor. Rindaznao Ave., Galiex Gas Siation

| | | Res. | . i ! ! | Plant Operation
DATE | TIME 1 Temp. |Chlorine |Terbidity! M !Conductivity| Colifore | Chiorine {Finished Rater
I I ¢y | (mg/1) | (ag/1) | | {uS/cm) I(count/nl)IDose(ag/l)ITurbxdlty(ng/l)
—————————— O O S U U IOR
SEPT.I0F %10 |0 2.3 8.7 1 8.5 1 6.71 1 123.2 | Kb ‘ 1.08 1 4.5
---------- T U U Uy Sy P PRy USRS
SEPT. 23 |  9:45 | 271.2 | 0.5 | 6.0 i 6.62 | 123.5 | ND | 1.61 | 7.1
———iimee ot oo boram————— e A ———— g m e R et s LT e Am e
SEPT.B0 ) %:25 | 27.5 | 1.3 1 8.8 | 6.70 | 145.2 | ND | 111 3.4
————————— R Tt S e et e T et Tt e E D ST T
ocY .7 | 8:50 | 28.5 | 0.8 | 8.5 1 6.98 | 134.3 1 XD ! 1.18 | 5.8
--------- T T e S T T T et T L TP
OCT .14 | 9%:05 | 28.5 | 0.2 | 5.71 7.01 | 136.0 | ‘ND ! 1.18 | 2.6
————————— S T T T e e R e e P T L
0¢T .21 | 11:10 | 28.7 | 0.8 | 371 6.88 | 141.9 | D i 1.20 | L3
————————— D e S ST
HAX | i 28.7 | 1.3 ¢ 9.5 | 7.0t | 145.2 | ND | !
————————— N e e ] B ST L e S
HIN | | 2.2 | 0.2 1 | 6.52 | 123.2 | ND f |
————————— el d Tl e St et R P S e
AVE | | 28,0 | 0.7 7.0} §.82 | 134.5 | ND | i
————————— P P P U ST P U R S SRS SRS

QUEZON EITY DISTRICT/Sampling Point No. 2 281 West Ave., (nr. Philam Gate) Longmile Velcanizing

i | | Res. | ] I _ | - Plapt Operation
DATE | TIME | Teep. [Chtorine |Turbidity]l i |Conductivity] Cotiform | Chlorine IFinished Water
[ | &) | (xg/1) | (ugs1) | | {uS/em) * |(count/ml)|Dose (mg/1) [ Turbidity (mg/1)
————————— T T e DT T L A e il L
SEPT.10 | §:20 | 28.5 | 0.8 | 8.5 | 6.54 | i22.2 | HD | 1.08 | . 4.5
e T T et T frmmmm e e T D L et L L
SEPT. 23 | 10:00 | 28.1 | 9.2 ] 5.71 6.53 | 122.8 | {1 } 1.01 | .1
————————— T e T B ke
SEPT.30 [ . 9:37 | 28.6 | 1.3 | 8.0 | 6.60 | 143.8 | ND | 1.11 | 3.4
--------- F T LT B ST B B e R e
6CT .7 ' 9:05 | 29.0 | 0.8 { 1.7 } §.87 | 132.9 | ND I 1.18 | 6.8
~~~~~~~~~ L T Tt e e L SEE PRSP PS
00T L1410 8:1% | 36.0 | 0.2} 4.9 7.00 | 137.7 | KD } 1.18 | 2.8
————————— L R T T B I i e T e
0GT .21 | 11:20 | .5 1 0.8 | 51 6.86 | 142.1 | HD | 1.20 | 2.3
--------- e LT T T it ST
x| | 30.5 | 1.3 | 11.7 | 7.00 | 143.8 | 1] I |
————————— N T B et S Rt T
MM | 28.1 | 0.2 1 4.9 1 §.60 | 122.2 ¢ Np | ]
————————— L T T R et e B B it R et B
AVG | [ 29.1 4 0.7 ] 7.3 | 6.78 | 133.85 | XD i ;
————————— N S L Tt T ST L St St e b LT

QUEZGN CITY DISTRICT /Sampiing Point No. 3 Tomas orate cor. Tirog Petron Gas Station (Enployee'_s Quarter)

| | | oRes. | | ] | Plant Operation
PATE | TIME | Temp. [Chlorine iTurbldxtyI pH Iconductxvltyl Coliferm | Chlorine IFinished Water
| ooy | (mg/1) | (ag/t) | I {uS/cm} |(count/ll)IDose(ag/I)iTurbldlty{ng/I)
————————— e LT T T T e B S et EE T e
SEPT. 10 1 9:55 | 27.% | 0.71 8.9 | 6.68 | 121.8 | Kb ] 1. Uﬁ ] 4.5
————————— T T e T g S L L Lt
SEPT.23 | f1:08 | 27.6 | 0.3 7 2‘ | 6.67 | 121.6 ] N 1.01 | .1
————————— e T T e B s T e B ettt I EEEE R
SEPT. 30 | 10:0% | 2.0 1 0.9 | 9.7 1 6.60 | 144.0 | b | 1.11 3.4
————————— B e T T T it et T R e T
ocT .7 | 9:35 | 28.4 | 0.5 | .41 6.99 | 135.4 | L[ I 1.18 | 6.8
————————— Lt et B e e B et et
0CT .14 1 9:45 | 28.5 | 0.21 7.9} 6.93 | 144.3 | . ¥D I 1.18 | 2.6
————————— o s o e e e e e e e e e s e ==
OCT .21 | 11:43 | 28.5 | 0.8 j 3.4 1 6.90 | 144.3 } W | .20 | 2.3
————————— B e e T L L B BT
MAX | { 28.5 | 0.9} 8.7 | 6.99 | 144.3 | ND i _f
————————— e T T e e e D Ty B B
RN | | 27.0 1§ 6.2 { .41 6.60 § 1216 | 1] i |
————————— B Dt B S T At
AVG | } 27.9 | 0.6 ] 7.4 1 §. 81 | 135.2 | "HD | [.
————————— T T T il L e il e



QUEZON CITY DISTRIGT /Ssmpling Point No. 4 Edsa cor, Mother Ignacia Shell Gas Station

| . | | Res. | ¢ i Plant Operation
DATE | TIME | Temp. |[Chlorine i'l‘urbidit | pH |Gonductivity] Goliform | Chioripe {Finished %ater
| Poey | (eg/1) | {mg/1) | | (uS/em}  {{couni/ai)|Dose (ug/1) ITurbidity(ag/1)
————————— +————————-+—-——---h—+--—---———+~---————-4——-————~~*~--—~~-———-- T i Tl S
SEPT. 10 | 10:15 | 3.5 1| 0.4 | 12.0 | 5.64 | 125.4 | KD | 1.06 i 4.5
--------- T T e LT B L L e T U S Y
SEPT.23 | 10:15 | 3.5 0.2 1 2.8 1 6. 62 | 124.7 | kD f 1.01 | 7.1
[ o oo omm e Fomm i Fommmem oo i el L it ELTEE TR S
SEPT. 30 | - 9:50 | 31,0 | 1.0 | 4.5 | 6.64 | 145.5 | ND | 111 | 3.4
--------- R i e i b R et e e R At
oY .7 0 %20 . 3.2 0.3 1% 5.4 | 6.81 | 134.2 ¢ KD | 1.18 | 6.8
————————— BT e T S e e TE T TIT I ERREPRIIRPRAE PR SO
0T .14 | 9:30 | 30.5 | 0.1 1 5.5 4 §.87 | 138.4 | ND [ 1.18 | 2.6
————————— e e T e T T B R it et T PP
06T .21 1 11:30 | 3.8 1 0.8 ] 2.3 ] 6.87 1 143.7 | ND I 1.20 ) 2.3
--------- g g gy
MAX | | 31.5 | 1.0} i4.5°} 6, 97 | 145.5 | i ! |
--------- D T L e T
MIN | } 30.5 ] 0.11 2.3 6.62 | 124.7 | ND | |
————————— B i S e B e T e T Tl TP,
AVG | | 310 0.5 | 7.1 1 6.78 | 135.3 | ND | |
————————— BT T e S e et T e e T TS NEE I

QUEZON CITY DISTRICT /Sampling Point No. 5 Xemuning-T. Morato Jocelyn's Luspia House

4 o F { Res. | i | . | Plant Operation
-DATE | TIME - |- Temp. ' |Chtorine [Turbidityl - pH |Conductivity! Coliform | Chlorine |Finished Water
| bogey b (as/1) b (/1) | (uS/ew} - {{count/ml) |Dose g/} | Turbidity(ag/1)
--------- B it T e e e T e D il
SEPT.10 | 18:35 | 27.0 | 0.4 | 8.5 | 8.73 | 124.6 | N | 1.08 | 4.5
————————— e T e et Lot B e et ST LT
SEPT. 23 | . 11:15 | 27.8 | 0.2 1 .71 6.62 | 120. 71 KD | 1.01 ] 7.1
B et ST e LR E o Fmmmmm e e —— e $mrm e i R o e
SEPT.30 | "10;20 | 7.0 I_ 0.7 1 LT 8.65 | 139.9 | Nb f 1.11 } 3.4
————————— L B B S e Rt
06T .7 | 10:05 | 28.3 | 6.3 1 7.5} 6. 98 | 140,2 | KD i i.18 | 6.8
P el LR T R L Fomm e $omm e et T i T T TSP,
0CT .14 |~ 9:50 | 28.4 | 0.2 | 5.5 | 7.80 | 145.6 | ND ! 1.18 | 2.6
————————— B T S et e B e B e B DL E
60T .21 | 11:50 | 28.0 1 0.4 ] 3.4 6. 86 | 145.2 | Np | 1.20 | 2.3
--------- e e T k. e e Bt L L L LT
AX l i 28.4 | 0.7} 9.5 | 7.006 | 146.2 ) Np | }
————————— e e T e S nmmab e DE i b
MIN i 2.0 1 0.2 1 14 5.62 | 120.7 | ND } H
Bt et e B . talat ettt g LR i L LR et i LR ettt A m e
MG | { 2.1 1§ 0.4} 7.1 4 6.81 | 136.2 § KD t !
---------- LT T T B s ST L S

QUEZON CITY DISTRIET /Salpling Point No. § East Ave., cor. Hagaldng St Caltex Stétion

! I "] Res. 1 | ] { " plant Operation
BATE f TIME | Temp. |Chlorime |Turbidityl ol {Gonductivity] Golifors | Chlorine |Finished ®ater
| L6 | (mg/t) | (sg/1)} | I (uS/ce) | (count/ml) |Dose (ag/1) | Turbidity{mg/1)
--------- B T S T e e I T T
SEPT. 16 | 18:55 | 28.0 I .21 6.0 | 7.04 | 126.8 | L3 | 1.06 | 4.5
B L e bommmieen Tt ST $mmmmmmmmm St R Fom e D T urER——
SEPT.23 | 10:25 | 28.3° 0.t | 4.8 | 6.92 | 12411 . KD j 101§ 1.1
————————— T B i i e N e L C LBt
SEPT.30 | 14:88 | 27.8 | 0.3 9.2 6.93 164.6 | b3 | 1.1t} 1.4
e rama i oan Ao e F O e L ST fommmmmm————ee B e
acT .7 { 18:15 | 29.0 | 0z 8.2 1 7.24 | 135.8 | N} 1.18 | 5.8
--------- D S R T e S e Ll P
00T .14 ) 10:10 | 2m2A 011 501 - 7181 - 13551 KD | 1.13 1 2.6
————————— +—~—-7——---+———---'—;l—+——*.-—'--H-+-_---—~-~~—+——«----n———+—~~---—-—---{w_——'—~-~--—{---u»w--uq--—-—~---u~ﬂ--
06T .21 12:0% .} 28, 7 |- TRAGE | 2.6 | 7.08 | 136.6 | ND- | 1,20 ] 2.3
————————— i S et D B T i
MAK | i 28.2°] 0.3 | 9.2 | .24 | 1646 | Np- -] -
--------- +-~-n--—-—-+»«»»—'_——_—-.+-.'-—-g»-—---+—---—--——-—+—--—--———-—+———---—-—_—-——{--»--—-————_—+-—-—-—~-——-—{-—-—————----—————-
MIR i [ 278 | TRACE |- 2.8 | 6.92 |- 124.1 | RD | |
--------- +——------—+»--'--'----~-‘+—'——-_—-'———+—--—-»7-—+——r—-7-——*--——-—_—---——+--v——-—---+—-----—-—--+-————----~--—-g
AVE | | 28.5 | 6.1 1 6.1 | 70714 137.6 | - ND I |
————————— B e L L T e e e i S



QUEZON CITY DISTRICT /Sampling Point No. 7 #35 Kalayaan Ave., Tenemark Applisnces Gorp.

i | | Res. | | ] _ | o Plant Operation
DATE | TIME | Temp. |[Chlerine |Turbidityl ol {Conductivity| Goliform | Chlorine |Finished %ater
| I O ] (eg/1) | (mg/l)} | | {(uS/cm) I(count/nl)Ibose(:g/l)]Turbidlty(ug/l)
————————— A e e e e e e e e e e e e e e e e e e e e e f e e
SEPT-10 | 11:15 .| 28.7 | 0.3 | 8.0 | 6.67 |. 124.5 | ND | 1. 06 l 4.5
————————— LR R B et T U N S
SEPT. 23 | 10:45 | 29.1 | 0.2 | 4.5 1 .58 | 123.8 | Kb } 1.01 | 7.1
--------- e e e e e e e e e e e e e e e e e p s e e m e oo
SEPT.30 | 11:17 | 2%.3 | 0.3 ] 6.2 1 6.61 | 143.1 1) ND | i1 1.4
————————— R et Al e B e S T U YTV
0cT .7 | 10:30 | 29.8 | 0.1 | 5.4 | 6.30 ¢ 1322 | ND | 1.18 | 6.8
--------- R i e e et T T Ty oo S
OCT .14 | 10:20 | 20,8 | TRACE | 531 7,00 | 137.7 | ND | 1.18 | 2.6
--------- EE e L T A S e aataral Tt U U U S U
AGT .21 | 10:45 | 28.5 | 0.1 | 2.0 | 6. 84 | 1418 | D ] 1,20 | 2.3
--------- D BT et et S g g
HAX | | 29.8 | 6.3 1 8.0 | 7.00 | 143. 1 | ND | |
--------- LR e e LT et ea ST e S S U
MIN i | 28.7 1 TRACE | 2.0 | 6.30 | 123.8 | NB | L
--------- R e e et Tt S S S SV
AVG | I 29.4 | 0.2 1 521 6.67 | 134.7 | LI | '1
————————— o m e b e e e e e e bt e e e e e e

QUEZON €ITY DISTRICT /Sampling Point No. 8 15th Ave., cor. Main Ave., Goldi Burger _Stand

| | | Res. | N i S | Piant Opération
DATE | TI¥E { Temp. |Chlorine [Turbidity] pH IConductivityl Coliform | Chloriné |Finished Water
- I ¢e) 1 g/ | (me/1) | i (uS/ce) | {count/ml)|Dose(mg/1) |Turbidity (ag/1)
--------- T it e e B L T LT BSOSO VO
SEPT. 10§ 11:4% | 26.4 | 0.4 | 5.4 | 8. 70 | 124.4 | ND | 1.06 | 4.5
————————— L D T D e e B . Tt T UL U5 U Uy
SEPT. 23 | 11:40 | 272.0 | 0.2 1 10.8 | §.69 | 118.3 | kD | i.61 | ‘1.1
———— - o bemmmemmim ol R pom—— P e e R T
SEPT. 30 | -11:35 | 27.2 | 0.3 1 6.0 | 6.64 | 141.5 | Hh } 1.11 ¢ 1.4
--------- +————--—_—+—-———-~——+v»«-m-——-+—————--—~+——-—-————+—-—-—~‘k-ﬂ~h+---—--——-—+4————f--;—+—-——--»-»——-——-
0T .7 | 10:55 |Suspention of water supply | | | 1.8 | 6.8
————————— i L et B T e T J U U
0CT .14 | 10:50 |Suspention of water suppiy. | ] | 1.18 | 2.5
--------- L i e i Al it ST O Tt et ot T ST UG AU S
GCT .21 9:35 f 28.0 | 0.3 ] .91 6.88 | 141.7 | i | 1.20 | 2.3
————————— e B B e T Tl [Tt TR Sy VO U
HaX | | 28.0 | 0.4 1| 10.8 | 6.88 | 141. 7} kb } }
--------- R A A T B BTt Tt T U U
MEH | | 26.4 | 8.2 | 3.9 6.64 | 119.3 | ND | |
444444444 R e e e ettt Kt atatte bt o P S U Sy U
AVG | i 27.2 | 631 6.5 | .73 1 131.7 | ND | |
————————— B e e e e e e e e e e b e e e e e

] | | Res. | | | . | Plant Operation
DATE | TIME | Temp. |Chlorine fTurbldlt | pH |Conductivityl Coliform | Chlorine |EFinished Water
| I ey, | (ag/1) | {xg/1) | | (uS/ce) }(count/m1) IDose (mg/1) iTurbidity(mg/1)
————————— A e e e e e e e e e e e e e e e e
SEPT.10 | 12:05 |- 27.2 | 0.2 | 4.5 | 6.67 | 127.1 | ND | 1.06 | 4.5
————————— B e e e e e e e e e e e e e m S e
SEPT. 23 | 12:08 | 21.4 | 0.2 | 5.6 1 6.65 | 124.5 | L[ | 1.01 | 71
————————— e e T e B Zataete T T o U G SN Oy Sy DU SO
SEPE.3¢ | 11:%0 | 27.0 | 0.31 59| §.68 [ 143. 7| ND ] .11} 3.4
T BT R P I o L R e ———————
0CT -7 { 11:05 [Suspention of vates supply, | | | 1.18 | 6.8
————————— i e e e T T e Dai T T U I,
OCT .14 | 11:08 |Suspention of water supply ] | I 1.18 | 2.8
e ———— fmmm P L AL TEE R R L il S oF S T SRR fomm e
OCT .21 [  9:45 | 28.0 | 0.3 | 3.7 | 6.8% | 142.1 | WD | 1.20. | 2.3
---------- b e e e e e e e e e e e e e e e e e e
WA | | 28.0 ] 0.3 6.6 - 6.89 | 14371 Wb | b
ngngngngng T o e s e e e e e e e e e e
MIN | | 27.0 | 0z 3.7 6.65 [ 124.5 | KD, | }
--------- R et B A T et e U S A S
AVG | | 27.4 | 6.3 ) 5.2 1 6.72 | 134.4 | 1) | |
--------- i e e R it ST S U S

'K-8_



QUEZON CITY DISTRIGY /Sampling Point Ro.

10 Xaviervillie cor. Esieban Abada Ambrosia Restaurant

Plant Operation
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¢ Water Treatment Plant is power down{10:D0-12:00

QUEZGH £11Y DISTRICT /8aapling Point Na 11 Katipenan ‘cor.
: Plant Operation

Conductivityl Colifora | Chiorine |Finished Water

!(count/nl)lhose(ugfl)lTurbldxty(ngfi)
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A g mmn e e e o o o e rE o s e b e i —

Tenmp.
c)

Res.

IChlorine ITurbldltyl

h o o —— g ke = e b

(Ig/l)

0.7

e e b — e —
>+
on

l (mz/1)

_________ +

A o e i e mme e e o o e

{uS/ce)

(us/ca)

{uS/cm)

.

|
“{Genductivityl €oliform [ Chlorine |Finished Water

l(count/:!)lDOSc(agII)lTu:bldlty(mg/l)

*-

[ R N A T

o e e A aie o — e e e -

|

!

1. 06 l 4.5
i b e
1.01 ] 1.1
__________ b s
.11 ] 3.4
__________ PSRN
1.18 | 6.8
__________ e
1.18 | A
__________ B it o LR
1.20 | 2.3
---------- o —
i

---------- L e LT Ty,
|

__________ Fom e
|

__________ e

e ———————
1,06 | 4.3
__________ G U
Lorf 1
__________ fmmm e ————
1.1t | 3.4
---------- o
1.18 | b. &
_________ AR EEEE R TR
1181 2.6
__________ o ——————
.20 | 2.3
__________ S Oy S

!
__________ VO
1
__________ B L e R BT
|
________ B T TP

, cor. Marcos Hi-way South Supermarket

" Ptant Operation
Conductivity] Coliforam | Chlorine |Finished Water
i(count/li)lDosc(mg/l)!Turbxdity(mg/l)

[ S S S S . A



SAN JUAN-HANDALUYONG DISTRIGT/Sampling Pél.nt Ho.1 San Juan Pusping Station Inlet Cov. Res. # 1

| BRes. | | | ) t | Plant Operation
|Chlorlne |Turbidity} pH iConductivityl Coliforas | Chlorine [Finished Wates
l (ng/1} l (sg/1) | [ {uS/cm) I(countfli)lDose(lg/l)!Turbldltv(ns/l)
___________________________ A e e e e e et e
l 0.2 | 5.8 1 B.61 | 1321 ND | 1,08 | 3.5
#mmbmemeen Fo i ———— de i ———— e Fmm e L L e L.
| 0.8 | 6.9 | 6.51 | 128.8 | Kb | 105 | 3.9
LR LR o L EREEEEEE T TS Fmwr e Fmm e L L R
| 6.8 | 13.6 | 6.70 | 1211 | ND | 100 | 4,2
[T —— [ RSP e o —— Homm L Fre s e
| 0.4 1] 6.8 | 6.76 | 134.6 | ND I 1.10 | .5,
L N il Frrr e m e L et bt Frm i — e m e Fm e e m e
] 0.5 [ 4.5 6.90 | 148,46 | RD | 116 | 1.9
[ formmm——— D e fomrumuean Fum e e LT T e
| 0.3 1 231 6.8t | 150.2 | KD ] 1.18 | 52
L ommmmm e L el L L L R T T
| 0.5 | .8 1.13 I_ 138.7 | ND I 1.20 | 2.6
o S —— e L R D . LS
| 0.8 1 13.6 | 13 150.2 1 ND | [
R PR $mmmm e RS- L fmmmm i Fommr e I e
i 0.2 | 2.3 ] 6.51 | 12L.1 | | ] I | »
R R oo I e e R B T T—.
0l 0.4 | 6.2 | 6.7 1 136.6 | L1 | |
P e tmmmm e L Prmm Fommmmm LT R,

SAN JUAR-MANDALUYONG DISTRICT/Salpllng Point No.2 San Juan Pumping Statlon Butlet Cov. Res. #1

| | | Res. | i | Plant Operation
DATE | TIHE | Temp. [Chlorine |Turbidityl pH | onducti\rlty[ Colifarm l Chiorine {Finished Waker
{ I ey | (mg/1)y | {mg/1) | | {uS/ca) |(count/n!)IBose(lgll)I'i‘urbid1ty(ng/l)

————————— o | e e e e e e e e e e e
SEPT, lll 935 I 26.5 | Lo 13.8 | 6.67 | 126.8 | KD | 1.06 | 3.5
—————————————————— o e e e e e e e b e e e e i o et e
SEPT. 17 | 10:20 | 26.9 | 0.8} 391 6. 60 | 129.2 | Kp | 1.05 | 3.9
--------- B e e e e e e e e e e e e e e e e e e e e e
SEPT. 24 | 9:30 | 27.0 1 0.4 | g91 6.78 { 1216 | N f 1,40 | 4.2
--------- R B S U S SOV VA T
0CF .1 $:15 | 27.2 | 0.5 | 8.8 | §.84 | 135.7 | ED | 1.10 | 35
--------- e e e T ST LT P L AU
BCT .8 | 9:32 | 28.0 | 0.3 1 7.8 4 .02 | 131.2 | LT } 115 | g
--------- + + ———— i e L L L TGP SN SO SR
0CT .15 | 9:50 | 21.0 0.3 1 141 6.94 | 138.% | XD | 1.18 | 5.2
--------- i i e e Bt S R SO M SO
00T .22 1 10:25 | 27.8 | 0.4 | 2.8} 12 | 140.3 | ND R 1.201 2.6
--------- L e B e e U LSS

Wt I 2301t Lot 138l niz | 4.3 W | i
--------- L e e . S S OSSN ST S

¥y ] 26.5 | 0.3 1] 2.8} 6.60 | 12ZL6 ] ¥ | f
--------- R e e e ot SV OO

AYG ] | 2.2 ! 0.5 f .71 6. 85 | 132.0 § .11} i |
————————— A e e e e e e e e e e e e e e e e e e e e e e e e e e

[ [ | Res. | ! I | Plant Operation’
DATE | TIME | Temp. IChlorine JTurbidity] pH IConductIvityl Coliform | Chierine |Finished Water
| |. e I {eg/1) 'I (sz/1) | | (uS/cw) . ](count/:l)!Dose(!s/l)ITurbidity(:g/l)
e —— Fomm e ——— | T T Ty, L et R it Sl Y el i o T —
SEPT. i1 | 9:50 | 26,8 [ Q9 | 10.2 § 6. 76 | 127.7 | N I 1.08 | s
--------- i e it CEEE TSR - e mmef R .
SEPT.IT | 10:35 | 2.7 1 0.4 6.2 ) 6.66 | 130.7 | KD | 10510 3.9
————————— i e T e e OO U
SEPY. 24 1 1:00 | 27.5 1 0.5 | 10.5 1§ 5,72 | 122.2 | Hp { 1.00 | 4.2
--------- L it L LT SRR gmmmmm e 4 S e e e e e
06T .1 | 9:25 | 27.3 | 0.4 | 8.5 | 6.7L | 134.7 1 L | 1.10 | 3.5
--------- i e i e ettt Do T T T Ly S U STy SR
00T .8 | 9:44 | 28.3 | 0.2 5.3 6.99 | 133.2 | |1 I 116 | 1.9
————————— +-~en-----+---—--——-+---~~A»—n4—--—-—---+--—-f-mwni—---—-—----—+-—w-»v-——-+--~—---—--f--«—wn----—----
06y (15 | 10:93 | 27.8 | 6zl 3.2 6.94 | 1381 ] NB | 1.18 | 5.2
--------- el e e o O L U S
oot .22 | 1037 28.0 { 0.4 | 2.9 | 7.08 | 140.5 | |1 I 1,30 | 2.6
--------- LT LTS S e —tm e * T T T Tt S + 4= i ———
My | } 28,1 | 0.9 10.5 } 7.06 | - 140.5 | .E1] . |-
e —mmaen oo ———— fommm———— Fmrmae—— e e e - b
g | | 26,8 ) 6.2 | 29| §.66 | 122.2 ) NP f |
- + e R pomem Lt L P +- Holmmmendan Fo o
AYG | o216 | 0.4 6.51 65831 132.6 1 - ®D .| i
————————— e et A STt T EL o S S S

"K-10



SAR JU_AN»H;\NDALU\'UNG DISTRICT/Sempling Polnt No, 4 Edsa cor. Santolnn. Wachine Hamburger Shop

[ Plant Operation
Gonductivltyl Golifora | Chlorine |Finished Water

} | | Res. | | |
DATE | TIME |- Yesp. [Chlorine [Turbidity| o |
| } 0 | {eg/1} | {ez/1) | | (uS/em) I(count/ul)lnose (ug/1) | Turbidity (eg/1)

_________ F R [ T B e e T e ettt TR L LS S e P PR
SEPT. 11 | to:on | 2681 0.8 $.21 687 12641 W | 1,06 | 1.5
------------------ L il Bt R et L T T s S LTS P
SEPT. 11 | 10:45 | 217 0.4 | 6.5 | 6.57 | 130.4 | D | 1.05 | 8,9
--------- e at Ant b B e e et Al et e el e iatad
SEPT. 24 | 10:10 7.8 | .21 o2 8.14 § 124.8 | K0 | 1.00 | 4.1
—— tumwm—————} e mm e ————— e L ettt A e e ——— e —— dormmm - ——— Fedmm e ————
0T .1 ) 9:36 | 26.8 | 6.5 ) 8.5 | 6.83 } 135.3 | ND | 110} 3.5
--------- e R B T e b bbbt LR LR P EL T TS
ocT .8 | 9:50 | i 0.1 6.9 1 7.06 4 1326 KD | 1,16 | .19
--------- o e e e b i e e a8 i e e S e o e i — o e e
OCT .45 1 10:13 | RAR B B2 331 6.98 | 135.2 | bl i 1.15 § 5.2
————————— Fr g e i s e e S e e e e e e e e e e e m e
05T .22 | 10:45 | 2no 0.3 [ i .18 | 130.5 | Nb | 1.20 | 2.8
--------- ettt ittt -t + ———— g g R U TR PN E D A

HAX | | .7 ] 6.8 | .21 T.16 } 138.5 { WD | |
--------- e LT e B it e it T B B

N | | 76.8 | 0.1 31| 6.57 | 12481 WD | |
--------- N LTy S T i il Tt Lt TP R P

AVG | I 2nz2d 04 5.5 1 6.87 | 13t k| {
--------- B Lt L e T e e T e D S Db Lt C T e

| o boBes. | 1 { | { Plant Qperation
DATE | TIME | Temp. "{Ehlorine |Turbidity| »H ! onductintyi Colifors | Chlorine |Finished Water
| ! ey U e/ 1 (eg/D) b {(uS/ce) I(count/nl)IDDSE(ls/!)ITurbidlty(lg/l)
_________ N .- H N e e e e By e m e e o o i e
SEMTL 11 | . I ! - (R | 1.06 | .5
------ - 2 + + - -+ it S L T Ty SR e PR
SEPT.17 1 11:05 | 2.0 § 0.5 7.4 4 B 54§ 12%.2 § 1)) i 1.05 § 3.3
--------- Ao S i e e e e e e e e s = e
SEPT.24 | 10:17 | 27.0 | 4.5 | . w2 6.65 | 122.7 | L1} i 1.100 § 4.2
s + Fua—wm e T et Fmwmmmmma—e o fvmmmm e R R ARt LR DL
; Pooine ] 618t L S [ 110 | 35
3 o et D T L il R i Frm
| | 6.2 6.98 | - 132.6 | KD | 116 | 1.3
+ Fommmm P R pummmmm - e D e e
2 1 l L5 | 533 | 138.9 | D ] 1,18 1 5.2
P S B e L T Fodmm B e L LT TN
I | 2.6} 7.1 | 140.0 | RD ] 1.20 | 2.6
+ + + [ e S L o mme e
] [ 11.9 | L1 140.0 | " ND | |
+ D e 4mmm el R Fomnm o Hommm
\ 1 2.6 | 8.5 1 122,11 % | |
+ tmmmmrman— L il LT LT ettt Frmmmm—e Frmmrrm e, e
[ | .71 6. 81 | 132.4 | L. I I
" Fommm e e T L N L v PR

Point ¥o.§ ®ilson St., ESL buto Slr-:on #ilson Circle Yitl. ﬁate

N | | Res. I I | | }  Plant Ogcration
DATE- 1 TI¥E | Temp. {Chlorine ITurbidity] pH i Conductivity) Collfora | Chlorine IFinished Water
I. : E ey | (eg/1) | (ag/1) | S (uS/em) [(COUDt/I”IDOSE(IS/l)ITl]rbldlt)’(lE/l)
--------- T T S ST SRRV PP
SEPT. 11| 10:37 | 2.0 6.9 1 - 1521 5. 52 | 121.6 | RD | 1.06 | © 15
--------- B T i e R I
SEPT. 17 l 11 15 | 27.8 | 0.4 1 6.3 §.56 1 130.7{ KD i 105 1%
------------------ BT T e S R T B T L et e e
SEPY, 24 [ 14230 28.0 | 0.4} 9.4} 6. 6% | S 123.9 | Kb I 100 | 4,2
--------- Bt R R A i e bl
06T .1 | 8:57 | 21.8 1 061 8.5 1 6.76 | 136. 3 | |1 I 1710 | 35
--------- e T B L o L e Bt e T TR e
o8t .8 ) 1020 | 28.5 1 2 1.4 | 7.83 1 133.0 e 1015 1 3.9
--- Fommm ¥ ——f—- + e il L o = = LR S L e ] L i T
06T .15 | 10:43 | 28.6 | 0.2 2.6 1 5.94 | 141.3 § ND { 1.18 | 52
--------- #--—---A“4-«-----_—--t-n—-—----i-----—--—iv-----———#----—--—---'-i--—-—-—---l---~w--———f----u------—--
0CT .22 | 11:13 ] 28.% | 0.4 25 L1 141.9 | KD i 1.20 | 2.8
L s DTty + S e + a—d e e Tt b L Fmrm o
Max ) I 28.6 | t.9 _i 152 1 il 141.9 § KD V |
--------- - ‘- e T it L T S B Tk DT TS S
NN | | 27,0 | 0.2 2.5 | §.56 | 12,8 F WD | |
--------- B T e i T B e b e T
AVG. | | 8.0 1 0.4 .4 6. 82 ) i35 1 KD - |
--------- L f —— e B S L e T TSP

K-11



SAN JUAN -MANDALUYONG DISTRIGT/Sawpling Polnt Ho.7 2192 A. Mablni St., near CH Recto (Apt.}

| l. | Res. | | | | Plant Operation
DATE - | TIME | Tesp. |Chlorine ITurbIdit I oH lEonductivltyi Coliform | Chlorine |Finished Water
| i ey 1 (/1) | {ass/l) | [ (uS/cw) l(count/ul)lbose(ag/l)I‘l‘urbidity(ng/})
————————— A R N it | —--------e-—-----—-¥-———--uu»--- e L N T
SEPT. 11 | 10:50 | 21.0 | 0.5 | 10,21 6.73 | 126.8 | L1 | 1.06 | 3.5
--------- i et i T O S S S
SEPT AT | 11:38 | 2L 0.3 .51 6. 80 129.5 | Rb | 1.05 | 3.9
--------- D B Tt S O S L S
SEPT.24 | 10:45 | 207 | 0.4 | 10,0 | 6.74 | 1221 w i 1.00 | 4.2
--------- el e e e el T T S
gt .1 | w0:10 | 218 | L5 | 831 6.83 | 134.8 | KD [ 110 | 15
--------- o e e e e e e e e b e s e e e = e
0GT .8 | 10:29 | 28.3 | 0.21 £.9 ] 7.08 | 132.4 | R | 1.16 | 3.9
--------- e et el e el T A P S
0CT .15 | 10:54 | 8.1 ) 6.2 | 2.8 | .83 | 139.9 1 KD | 1.18 | 5.2
--------- i et e B L U O SO P
06T .22 | 1:25 | 28.0 | 0.3 | .61 7.10 ) L1100 G R 1} H 1.20 | 2.6
--------- Bttt et e e LT o e S
HAX | I 28.3 | 0.9 10.2 | .10 | 140.1 | L[+ | !
--------- 4.--------‘-{--»»'“-"--+------—--&----—--—-o-----——--+——-—--—-‘-——\\ﬁ--------—-i»---—---'--uca-—----;ﬁw-----—
HIN © | l 27.0 1 0.2 26| 6,80 | 121.2 | Kb | |
--------- LR et e bt oo e e e e e e e ——— e
AVG | | LT 0.4 1 6.9 { 6.86 | 132.1 | ND | |
--------- Lt o e Il Y 1 U Et DR -+ —————

SAN JUAN-BANDALUYONG DISTREGT/Sampling

| [ | Res. | [ | Plant Operation
DATE | TIME | Temp. |Chloride I'.l‘urbldityl pH | onductinty! Colifora I Chlorine |Finished Water
| | €6y " (eg/t) 1 (mgsi) | 1~ {uS/ce) I(counthl)[Dose(-g/l)i!‘urbldity(ng/])
--------- L R Tt e O e
SEPT. 11 f it:20 | 26.8 } 0.4 | 8.5 | 6.79 | 132.0 | D | 1.06 | . 3.5
------------------ i e L T e o T TR ST
SEPTL. 17 | 11:57 | 27.0 | 0.2 | 6.9 1] 5.59-_! 137.2 | D i 1.05 | 3.9
------------------ B B S e ey U S
SEPT. 24 { 1H:15 | 21.0 | 0.5 | 5.1 1 6.1 | 124.2 | KD I 1.00 4 4.2
--------- '™ —%- + -—— S e e e e e e e e e e ——— e
06T .1 | 30 | 20.B) 681 5.4 .6.83 | 125.61 W | 110 | 1.5
--------- it TSI SRR $o—mmmmmmei e e e e e e e e G
06T .3 10:47  |Ssuspention of water supply. i [JP. | I 116 | 3.9
--------- e e e e e e e e e e e e ke e e e e e e e m = sl r m o e e em
06T .15 | 11:10 - |Ssuspention of water supply. i i KD | 1.18 ] 5.2
~~~~~~~~~ i e el g
0CT .22 | 11:45 |$suspention of water supply, [ ! D ] 120 ] 2.8
————————— Rl Rt B T SO S,
HAX i | 216 ] 0.8 1 8.5 1 683 |- 1371.2 | 4] [ |
--------- s Y- m————- e R T RuIary ¥ - —_—
RIN | | 26.8 | 021 5.1 1 6.65 | 125.2 | HD | A
————————— i e D PO I B e ————
AV | I o2rnol 0.5 } 6.51 6761 PEERS N N IR | g
————————— Bt T e SO - e # e} e Lt

SEPT. 11 |
--------- +

SEPT. 17 |
--------- +

SEPT.24 |

+

I ' Res. | |

TIME | Temp. [Chicrine ll‘urbldn‘. I pH |
Iy | (mg/1) | (ag/l) | [
--------- | Rt T TR SRS
11'40 i 27,6 1 0.3.1 10.0 | 6.58 |
--------- B e b e v —————
12:10 | 29.5 | TRACE | 1.7 6.70 |
--------- R e S S UL S LY
H:zs | 28.2 | 2.3 521 6.70 |
~~~~~~~~~ D T Y ot
10:45 ] 27,71 0.5 | 591 6.73 |
--------- B e e e 1
10:55 | 28,3 | 0.21 6.6 | 6.93 |
--------- R T e, e Turupaay
11:15 - |Ssuspention of water supply. {
--------- B s St B s |
15:56 |Ssuspention of water supply. i
————————— LRl ST e e TR FET TP
! 29.5 | 13 5 I 10.0 } 6,93 |
--------- $- e ——m—rawd +
] 27.6 | -TRACE | 3.7 5.58 |
--------- et e T P I SV Y
| 2831 0.3 6.7 | 6.74 |
--------- L i e E T T T TR Ve Y

K-12

Plant Operation

I e
Conductivity] Colifora | Chlorine |Finished Water

(uS/cn)

I {count/al) ! base (ag/1} ITurbidity {ag/1)

- —

- —

o = e e omm e —

om— —

5D r- 1.06 | 3.5
B it LT T fmmmm e
o 1.05 | 3.8 -
mmmmmwee—— L it L e T P
oo 1.06°] 4.2
---------- B B e T
S | 1.10 | 3.5
---------- B R T T,
W 1.16 | 3.9
L b I
1 I R I T N | 5.2
il - b
L) I RS 11 I I N -
__________ e o e e e
L1 I
“HD | |
__________ b e e e
L I | f
---------- o e e e ————



SAN JUAN-HANDALUYOMG DISTRICT/Sampling Point Mo. 10 Pasig Blvd., (Pr. M. Flores cor. . Salonga)

: | | | Res. | | ] o ] Plant Operation
DATE - TIME | Tewp, |[Chlorine |[Turbidity| pH {Sonductivity] Colifora | Chlorine [Finished Water
Vo = oy 1 (eg/ly | (/1) A I {(uS8/cm)  {{count/nl)|Dose{ss/1)} | Turbidity (ag/1}
————————— T ot T T et L et S Lt T T SR
SEPT. 11 | 12:10 | 28.9 | 0.2 | 5.2 | 6.83 | 126.1 | RD [ 1.06 | 3.8
--------- T Tt B LT e e Lt T T
SEPT. 17 | 12:23 | 21.2 1 0.8 | 6.8 | 6,58 | 129.1 | 1] } 1.05 | 3.4
————————— T T S s [ T TUPE IRy NP
SEPT.24 | 11:35 | 2.5 | 0.6 | 13.4 | 6.66 | 118.8 | ND | 1,00 | 4,2
--------- Hmmm o e i T e e o b = i b A v e e e
0ct .1 | 10:55 .| 2.2 | 0.8 | 4.9 | 5.78 | 135.6 | ND | 1.10 | 3.5
--------- L T LT B e Tl e Rt Tl S PPV P
06T .8 ) 1nes | - 28,1 0.7 | 5.9 1 6.93 128. 9.4 1] | .16 ) 39
————————— LR e Tt B It B et LU PR
QCT .15 | 11:25 | 28.0 | 1.2 | 3.5 { 6.86 [ 139.4 | Nb | 1,18 | 5.2
————————— T S B e L TSP
0CT .22 | 11:55 | 2.0 | 0.3 1 2.8 1 LO05 | 140.5 | kD f 1,20 | 2.6
--------- [ Tt S i et T T S N e
x| i 28.8 | 1.2 | 13.4 ] 7.05 | 140.5 | ED - i f
————————— T S | L R SISV BEE LS P
MIK | | 2.0 | 0.2 | 2.8 | 6.58 | 118.8 | XD _| }
————————— T S T L i T T e S
ANG 1 2.7 1 0.7 1 5.2 § §.81 i 131.3 % WD i t
————————— . e B B S e S et T B

SAN JUAN-MANDALUYONG DISTR'ICT/SéapIing Point No. 11 Aleong Dr. Sixto Ave., nr. ' Hayhung'a Health Center

. | | | Res. | i I ! Plant Operation
DATE | - TIME [ Temp. iChlorine |Turbidityl oM lL‘onductwﬂ:yl Cofifora | Chiorine [Finished Water
| i i {'c) I (mg/1) | (=g/1} | | {uS/cm) !(count/nl)iDose(ug/l)!Turh:dlty(ug/l)
————————— B T e e e B Dt B T e L
SEPT.24 |- 12:00 | 2121 0,81 10.2 1 6.78 i 19,81 WD ] .00 4.2
————————— T T et e e eI
[T R B R 40 21.3 | 0.8 1 .6t 6.81 ¢ 134.0 | L{)] f £.10 | 1.5
—————————— B e e D e e ettt e e A
OcT .8 | 1i:20 | 28.0.1 TRAGE | .11 7.08 | 128.7 | RD | 116 [ 38
R P o e Frmmm——— e e R et o Frm e
0cT .15 | 11:40 | 28.0 | 1.2 | L2 10 5.89 | 135.8 | Kb | 1.18 | 5.2
——tmmem L el L it e g fmm— mmmm e el o oo
ocT L22 | 12:10 | 27.8 | 0.2 | 4.6 | 7.16 § 136.8 | ND | 1,20 | 2.8
————————— B e L A B s St B D
MAX | | 28.0 | 1.2 ) 16.2 | 7.16 | 136.8 | KD | |
—————————— *-———~————i#-—-kﬁ-——+»——--~»-—+ufﬁ--~v-—{—~~—~j-4-a-gﬁ~---~5--—+A—‘——~—w——*—~»—--~7--4‘7—----~-—--~—-
Wi} A 27.2°1 TRAGE i 4.2 6. 78 | 114.9 | RD ! i
————————— B S R r L et T s T T e
AVG | I 27.7 | 0.6 6.5 | 6.94 | 131.0 | KD i 1
--------- B T T T B Ll e it EEE TP



HANTLA DISTRICT/Sampling Point No.1 E. "Rodriguez cor. Arancta Shell Gas Station

| Res. | . o | Plant Qperation
Conductivity| Coliform | Chiorine |Finished Water

[ [ | |
DATE |- TIME | Temp.  |Chlorine [Turbidity| pH |
| : (0 | (we/1) | (mg/1) | | (u8/ca) | {count/ml) [Dose {mg/1) | Turbidity (ag/1)

ﬂﬂﬂﬂﬂﬂﬂﬂﬂ A e e e e e e e e e
SEPT.18 | 9:35 | 2.3 | TRAGE | 3.4 §.57 | 126.3 | ND | 1.05 | 1.1
————————— e e e e e e e e e e e e e m e e m —m b e e
SEPT. 25 { 10:15 | 28,0 {1 TRACE | 4.8 | §.64 | 126,60 | ND I 1.00 | 4.8
---------- e e R L e i g S U
06T .2 | %:20 2.1 | TRAGE | 2.9t 6.57 | 130.8 | L)) | 110 | 3.7
————————— Lt e e e L T U SO
0CT .9 | %:05 | 27.2 | 0.1 10.2 | §.92 | 148. 6 | ND ] 1.18 | 4.3
—————————— R il B e R R e T T T SO U U
00T .16 | 9:50 | 7.2 | 0.2 4 .5 6.92 | 154,0 | ND | 1.17 | 2.5
uuuuuuuuu e e e e e e e e e e e e e s et et o e et e e

HAY - | | 28.0 | 0.2 1 10.2 | 5.92 | 154.0 | RD | {
————————— Rt B Tt e S S U U

HIN | | 27.2 | TRACE | 2.9 | 6.57 | 126.64 | HD | !
————————— B S et e OO

AVG ! 27.5 | 0.1} 501 5.72 | 137.1 | KD | i
--------- R e e e O YU P

HANILA DISTRIGT/Sampling Point No.2 F. Blumentritt nr. ¥. Domingo Edna’s Chicken Dealer

| ] i Res. | I | | | Piant Operation
DATE | TIME | Temp. |Chlorine {Terbidityl pH IConductivity] Colifora | Chiorine ‘|Finished Water
| I (6 | (mg/t) | (ee/t) | | (uS/cm) I(count/al)JDose(Iz/l)ITurbldltJ(ug/l)
————————— il R ittt T L R R
SEPT.18 | 13:26 | 26.9 | 6.1 8.5 1 6.50 | 13,2 | HD i 1.05 | 3.1
————————— B e it s et T S O SO
SEPT.25 | 10:35 |. 27.2 | 0.1} 6.2 1| 6.71 | 126.2 | ND l 1.00 | 4.8
--------- R i B T L T LT T VS S SO
GCT .2 | 8:30 | 213 | 0.2 ] 4.6 1 5. 60| 132.1°] ND | i.1e | 3.7
————————— e i B B B R Tt Tt T T Tl S Uy S I
06T .9 | %:20 | 2.3 1 TRACE | 8.0 | 5.98 | 142.9 | KD | 1.18 | 4.3
————————— i e D R el e et LT T S Uy TP U L
OCT .16 | 10:03 | 27.4 | 0.2 3.1 §.97 | 148.5 | ND ] i.17 0 2.5
--------- i e et L ol g YU PU N
Hax | | 27.4 | 0.2 | B.5 { 6.98 | 148.5 | RD | i
--------- A e e e e e e e e e e e e e e e e e e e e
HIN | | 26.9 | TRAGE | Lt 6.50 | 126.2 | KD I |
--------- o e e e e e e e e e e e e e e e e b e e e f e i e e
AVG | | 27.2 1| 0.1 | 8.1 1 B.75 | 136.2 | XD | |
———tmmeem il b Fommmm e L L Fmm e Fom v T o

MANILA BISTRICT/Saepling Point No.3 F. Santol cor. Manga Ave., nr. R. Magsaysay (nr. HWSS Brahéh)

] | | Res. | | | b i - Plant Operation
DATE | TIHE | Temp. |[Chlorine |Turbidityl pH 1Gonductivity{ Coliform | Ghlorine |Finished ¥ater
i i (C) | (=g/1) | (mg/1) | ! (uS/ca) - | {count/ml) [Dose{mg/1) | Turbidity (rg/1)
————————— Ll R e e B e R O S S
SEPT. 18 [  $:46 | 26.8 | 0.2 | 52 | §.97 | 129.1 | KD | 1.05 | 31
~~~~~~~~~ +---—--——-[————-—-——+——--—-_-«-&————-~——-+—-—--—-‘~{————---—----+—————»~---+-—-—-———-_-+-——--——w»-w-u
SEPT.25 | 10:47 | 27.1 | 0.1} 6.6 | §.78 | 127.2 | HD ] 1.00 | 4.8
fffffffff o e e e e e e e e e e e e e e e e e
0CT .2 | 9:45 | 27.1 | 62| 5.4 1 6.65 | 132.9 | ND | i.10 | 3.7
--------- i e e . Tt Ty SO T S
ocT .9 ) 9:30 | 2.3 | YRACE | 8.5 | 7.62 | 142.6 | XD | I.IB_E 4.3
---------- i e T v S U S0 S S SO
0CT (16 | 10:15 | 2.3 4 0.1 3.4 5.98 | 143.2 | KD | 1.17 | 2.5
--------- B e e e e e e e e e e e e e e e e
HAX | } 27.3 | 6.2 8.5 | 1.02 | 148.2 | Np } |
————————— o e e e e e e e e e e e e e e e e e e e e
KN ] | 26.8 | TRACE | 4] 6.57 | 122.2 | . Hp | -
--------- b e e e e e e e e e e e e e e e e e e e e e
ave | | 2.1 | 0.1} 5.8 | §.80 | 136.0 | ND | |
--------- e e e it L e T e S L,
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MANILA DISTRICT/Sampling Point Ne.d #3265 R. Magsaysay cor. Magenda St.

I | | Res. | | | | | Plant Operation
DATE | TIME- { Temp. {Chlorlne |Turbidity] - pl |Conductivityl Colifors | Chlorine IFinished Water
| } (8 ] (eg/1) | (er/1) I {uS/cm)  1{count/ml)|Doselag/1) |Turbidity (ng/1}
--------- T T g S T S el T T E TP
SEPT. 18 | 10:05 | 21.2 | 0.2 | 4.8 | §.57 | 130.3 | hi3] | 1.05 | 1.1
————————— L et el B e e B B i e e tatalata
SEPT. 25 | 11:00 | 2.2 |- 0.2 | 7.9 4 6. 67 | 126.4 | ND | 1.00 | 4.8
e e e f T B L it Fmm e R B e R et
06t .2 | 9:55 | 2.3 1 0.4 | 5.0 | .60 | 134.6 | Hb | 140 | 3.7
--------- Dt B et et e R e LT PR PR e
0cT .9 .} 9:35 | 28.0 | - TRACE | 9.2 6. 85 | 136.2 | RD | 1.18 } 4.3
————————— L e S e e T R Bt it T e T
OCT .16 | 10:25 | ~ 28.0 | TRACE | 3.7 | 7.01 | 141. 6 | b | 1.17 | 2.8
--------- L T T T B S I e T e LT TSR PP
HAX | i 2.0 [ 0.4 9.2 7.0 | 141.6 | HD | i
————————— it e i dnetettri e e e it Tttt
- HIR | | 27.2 1 TRAGE | 3.7 10 6. 57 | 126.4 | ND { |
————————— e T B B T e B e R L L
AVG | { 2.5 | 0.2 5.3 | .76 | 133.8 | Nb | |
————————— el Tt T T D et Tt T B LT LT T

] | | Res. | | ; N | Plant Operation
PATE | TIME | Temp. |[Chlorine |Turbidity| ‘pH [Conductivity| Cohfora | Chlorine {Finished Water
|- 5 (0 -0 (eg/1) | (ug/1) | | (uS/em) - | {count/al) |Dose(ag/1H Turbidity (ag/1)
--------- S D T T ST T T S e e T e T
SEPT 18 | '10:35 | 29.0 | 0zl 1.2 | 6.56 | 131,91 WD i 1.05 | 3.t
_________ R e B e T e e RS Salintet e Dbttt et
SEPT 25 | 1:20. | 20,5 | 02| 8.0 | 6.81 | 128.0 | KD } 1.00 | 4.8
————————— D el S e B T e i Tt
UGT'Z i 10:18 | 28.2 | 0.4 1 6.9 | §.62 | 135.2 | KD | 1.10 3.7
--------- e T et it
06T .9 | 10:00 | 3.4 | TRACE | 7.9 7.0t | 1377 | ND | 118 | 4.3
--------- e T B T el el e T
66T .16 | 10:40 | 0.8 | 0.1 .91 5.87 1 1487 | ND ] 1.17 | 2.5
————————— G B e e e U A ietetett etttk ettt
HAX | | .41 0.4 | 8.0 | .01 | 141.7 | ND | |
————— S e I e
HIN | I 29.6 | TRACE | .2 6.56 | i28.0 | ND i i
————————— T T T e T e et S et
AVG | { 29.9 | 0.2 | 6.0 | §.79 | 134.9 | KD ] }
--------- D e e et L . e etk bbb bt b

WANILA DIS&RICT/SauDlmg ‘Point Ho.6 #!517 y. Mata cor. Ragtahan under Ragtahan Bridge

] | | Hes. | . ] | ! | Plant Operatlon
D_M‘E [ TIME | Temp. |[Chlorine [Turbidity] “pH | onductintyf Goliform | Chlorine |Finished Water
| () | (ag/) | (ag/1) | | (uS/cw} | (count/al}iDose (mg/1) | Turbidity (ng/D)
————————— D et S it e T il i
SEPT.-18 | - 10:56 | 27.0 | 0.3 1 5.5 | 6.55 | 130.9 | ND | 1.05 | .1
--------- T e b T T S e R T
SEPT.25 | 10:44 | . 27.0 | 0.2 1 8.6 | 5.76 | 127.6 | KD } 1.00 i 4.8
--------- i——--—““‘i-———-'———+'"—-'--T-i-————---—+—--—i"'f'+——————”*ﬂ“——i—————-;---*—‘ﬁ~--————}4-“~7f—-——LAf——
oeT .2 b o10:20 1 2n.2 0.4 8.2 1 $.95 | 13.2 7 Wb i 1.19 | 3.7
————————— e ST e i e TSl S g
0cT. 9 | i0:25 | 21.8 ! 0.1} 10.2°] 5.98 | 138.2 | g - | 1.18 | 4.3
————————— L e T e St e T Attt
OCT - 16 | 10:55 |  27.7 | .21 401 700 IEIN ] I 1.17 | 2.5
S R e N $-mmntmnn Fom e Fmm i R g m e smm Hmm e D
HAX | | 2.8 |- 0.4 | 10.2 7.00 | 1411 | |/ B |
————— T e T B e T T T
MiE o 27.0 t° TRAGE | 401 65| 126 | KD i
———————— ¥ -t e B e T s i T it e i
AVG | 27.3°1 .21 131 5.77{ 133.8 ) ND I 1
————————— R U T S S S (UL SRR SRR B EETEL



MANILA DISTRICT/Sampling Point No, 7 Beata cor. Tomas Claudio nr. Railroad Track
. | Plant Operation

| Res. | o
Gonductivity| Cotiform | Chlorine [Finished Rater

| i | |
DATE | TIME | Temp. IChlorine [Turbidity| pH |
| : (6} ! {sg/1) | {mg/1) | | (uS/ca) | (count/ml}|Dose{ng/1) | Turbidity{mg/1)
————————— il Bl e T e R OO
SEPT. 18 1 11:23 | 2.0 | 01| 4.5 ) 6.57 | 128.5 | NP i 1.05 | 3.1
————————— el et e e e S VS
SEPT. 25 | 12:00 | 273 | TRACE | 5.9 | 5.75 | 124,5 | KD | 1.00 4.8
————————— o e e e e e e e e e e e e b
OCT .2 | 106:43 | 27.4 | 0.1 ] 4,0 | 6.59 | 130.1 | ND | LG 3.7
--------- 4—-—————-—'———-u-—-—+-———-;———4L-----———{-—-—-—mu*ih—-—-———————i--————————{‘krf-—-———i———~—4k~-~———--
06T .9 | 10:35 | 2.2 1 TRAGE | 7.5 | 6.98 | 145.3 | ND I 1.18 | 4.3
————————— il A L ey Dol T U S S
OCT . 16| 11:18 | 27.7 1| 0,21 KIS 6.99 | 150, 9 | D | 1.17 | 2.5
--------- e e e T e it VU L S S S U SO
HAX | | 277 | 0.2 |- 1.5 | 6.99 | 150.9 | ND | |
--------- e e et T S STV L
HIN | { 272.0 | TRACE | 31} 6. 57 | 124.5 | KD | i
————————— o e e e e e e e e
AVG | I 27.3 {. 0.1 ] 5.0 1 5.78 | 135.9 | ND. | i
--------- +——~~——--—+gf~————-—+——-—--———+--7*7-———+—-—--————i-—-—-——————-i—u~—"————-+————--«ﬂ~;+—;———————~m-———

" MAN{LA DISTRIGT/Sampling Paint No.B #2223 Sequia cor. Tejeron front of Gss Station

I I | Res. | l ! i | - Plant Operation
DATE | TIME | Temp. |Chiorine [Turbidity] pH |€onductivityl Colifora | Chiorine {Finished Water
i E ey | (mg/1) | (ug/t) | | - {uS/cm) | (count/ml)|Dose (ng/1) | Turbidity (ug/1)
————————— B e e e e e e e e e D
SEPT. 18 | 131:56 | 27.0 | 0.1 6.6 1 6. 55 | 126.3 | KD | 1.05 | 31
————————— i e i i T L S
SEPT. 25 | 12:15 | 27.3 | TRACE | 6.8 | 6.23 | 124.2 | ] | 1.60 | 4.8
————————— e e i e et Tt Py S U S SO S
0CT .2 { 11:10 ) 27.4 | TRACE | 4.3 | 6.58 | 120.9 | Hp ] 1.10 | 3.7
————————— i e e L et g g S U S
OCT .9 | t0:50 | 2.2 i 0.1 1 9.5 | 7.00‘1 146.3 |- ND ! 1.18 | 4.3
—————————— b e e e e e e e e e e e e e e e e e e e e e e — e e
O0CT .16 | 11:25 | 27.2 | 0.2 1 1.9 6.97 | 151.1 | P | 17 |: 2.5
————————— o e e e e e e e e e e e e e
HAX ] I 27.4 0.2 | 9.5 | 7.00 | 151. 1 | XD [ i
~~~~~~~~~ B o e e e e e e e
MIN | | 27.0 ! TRAGE | 9 6.55 | 124.2 | ND i f
--------- e e e e e O L S U PO S
AVG | { 27.2 | 0.1} 6.2 | 6.77 | 135.6 | ND | |
————————— e e e e T O S

HANILA DISTRICT/Sampling Point No.8 J.P. Rizal cor. Pasong Tamo Lydla's Lechon Stall

i | | Res. . | | i AT i Plant Operation
DATE | TIME | Teamp. |Chlorine |Turbidity]l pH -~ |Conductivity] €olifora | Chiorine |Finished Water
| = (6 1 (ag/) | (mg/ty | | {uS/ca) | (count/ml)[Dose (ex/1) | Turbidity (ag/1)
— e ———— R el T e Frmmmm Fmmm Fromm e e R e L it
SEPT.18 | 12:00 | 21,6 | 0.3 1. 51 6.60 | 146.5 | ND | 105 | 3.1
--------- B e e e e e e e e b e e e
SEPT.25 | 12:26 | 28.3 | 0.8 | 8.6 § 6.70 | 132.9 | kb { Log | 4.8
————————— e e e D T O UV SR S
0T .2 | 11:20 ) 28.4 | 0.5 | 9.5 | 6.58 | 118.4 | Np | 1.10 } 3.7
--------- +—~----——A{——~-——-—-+--————v——4--————;-—+-u—»--——-+-~—————AA~«—+————-———-1#fn———---—-{———-——-—————-~—
0CT .8 | 11:02 | 28.2 | 1.2 | 1.5 | 6.90 | 134.1 | | 1.18 | 4.3
--------- +————-——-»I——-—-—--—+-—-"*~7-—+---———-——+—~~—-—-——+--——"~~~~———+--————-“-Afw——-——-———+—~*~~—————————--
OCT .16 | 11:40 | 28.8 | 1.6 | 4.0 | 6.94 | 144.0 | oo L17 | . 2.§
————————— e et e T 0 VS S SO
MAYX ] | 28.8 | 1.2 1 9.5 6.94] 146.5 | ND | i
————————— i-—-l—ﬁﬁ--+——-————-—+——»ﬁ«----+———-—-———+~--——--—-+-—-~~v——————+f————~~-——+———————-~~+«—————-~—————-~
HIN | | 21.5 | 0.3 4.0 | 6.58 | 132.0 | D i i
————————— e et B it ST L L TP S S Sy SO
AVG | ! 28.3 | 0.8 | 1.0 6.74 | 139.0 | " Np | |
~~~~~~~~~ +—-—-—---~+—-v—-————+-——————--+————-———-+-—~~‘———-+----————w—v-+--—-———-—ri-———-———-—+—~Lﬁ-—-————————
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MANILA DISTRICT/Sampling Point No. 10 Panaderos cor. Lamayan Public Faucet

| | | Res. | i | ] |  ‘Plant Operation
DATE | TIME ! Temp. IChloring |Turbidity| pH [Conductivityl Cotiform | Chlorine |Finished Water
i Sy ) e/t | (mg/l) ) i (uS/em)  {{count/ml)ibose{mg/1} | Turbidity (na/1)
--------- D B T L R e T e e EE T T P P
SEPT, 18 | 12:35 | 2.0 | TRACE | 1t 6.67 | 131.0 | ND | 1.05 | 31
————————— e T R e e e Ty
SEPT. 25 | 12:45 | 212 | 0.1 6.8 1 S._Sl] | 123.1 | L] | 1,00 | 4.8 -
————————— L T e e At T T B e i i B S
0T .2 1 11:32 | 2.3 4 0.1 5.2 1 5. 61 | 128.71 HD i 110§ 7
————————— T e e e e e e e e e b e e
0cT .9 | 11:30 I_ 2.0 | 0.1 2.1 | 6.98 | 144.5 { ND | 1.18 | 4.3
————————— L T T T e S et T T S S e
OCT .16 ] 11:55 | - 26,3 | .21 .2 .01 | 150.1 | ND | 117 | 2.5
————————— L et T e T e it B S ettt T TP
MAX ] i 27.3 | 0.2} 2.1 ] 7.01 | 150.1 ] ND | I
--------- L T T T T o T R i Lt EES NU I S U,
KIN | | 26.9 | TRACE | 3.2} 6. 61 | 123.1 4 ND i |
o Fmm e ———— L e o mne e L e L fomm e fom e e it e T
Ave | | L1 0.1 6.3} 5.81 | 135.5 | ND | |
————————— T T B ettt e T T B L DT T T TR
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MAKATI DISTRICT/Sampling Point Ho.1 #2758 Zenaida cor. E. Zobel (nr. Makatl. Municipal Hall)

| ] | Res. | | ] | | Plant Operation
DATE | TIME | Temp, [Chliorine ETurbidlt ! |Conductivity] Colifors | Chlorine |Finished Watar
' II (6 | (mgst) 1 (eg/1) | | (uS/cm) . |{count/mt)|Dose(ag/1) | Turbidity{ag/1)
********* el [ et e Rt B et e
SEPT. 12 | 9:55 | 26.6 | 0.3 | 9.2 1 6.70 | 127.3 | ND | 1.05 | 3.5
————————— e Tt T e Dttt B T B L T
SEPT. 18 | 10:55 | 2.0 | 1.0 | 4.2 | b.44 | 132.8 | ND | 1.05 | 4.9
--------- e T B e et T
SEPT 28 | 9:50 | 27.0 | 0.4 | 8.2 1 §.16 { 133.1 | ND i 1.02 ¢ 4.3
-------- L e T B e i e itk
0cT 3 | 9:37 | 2.0 0.8 | 6.0 | §.5¢ | 140.0 | ND | .10 | 4.9
————————— e T S S et T T B D B R L DA e L
0eT L0 [ 9:37 | 28.1 1 1.3 1 5.4 5,971 134.1 ) KD 1 1.18 ] i
--------- e bl R s S L L S S
0T .17 | 8:40 | 27.% | 1.3 1 5.4 | .49 | 136.5 | ND | 1.20 } 2.9
--------- O U e S S e T S T ettt
wAX | [ . 2811 1.3 | 8.2 | 6.92 | 140.0 | ] | i
————————— e T e B S i e
HIK | | 26.6 | 0.31 4.2 B.44 | 122.3 | ND i f
————————— Lt LT T T e e e e L T LR
AVG | f 27.3 | 0.9} 5.9 1 5,74 | 134.0 | RD | {
--------- e e S e T T e ettt Tt

MAKATI DISTRICT/Sampling Point No.2 Yague cor. Kakarong (nr. South Cemetery) Public Faucet

| . I Res. | i f \ Plant Operation
BATE | TIME [ Temp. I[Chlorine [Terbidity] pH lConductintyE Colifore | Chlorine {Finished Water
3 | ey | (mg/1) | {(mg/1) | I (uS/cm) |(count/nl)IDose(nK/l)ITurbxd;ty(ngll)
————————— B i e e e e e e
SEPT.12 | 10:47 | 26.7 | 0.3 1 9.5 ] 6.85 | 137.9 | KD | 1.05 | 3.5
————————— [T s St T i e T e e
SEPT. 19 | 11:08 | 26.7 | 8.3 4.9 | 6.64 | 123.3 | D i 1.05 | 4.9
--------- T e e e e FE R L L DR
SEPT.28 | 10:10 | 26.8 | 0.2 | 3.9 | 5.96 | 145, % | ND | 1.02 | 4.3
————————— Fmmm e e b m e e e b e e e e e e
0cT .3 | g:50 | 25.8 | 0.3 1 5.4 | T.00 | 152.8 | Kp ] 1.10 | 4.9
--------- s T B T e T e Biatatnitt i Il bbbl
ocT .10 | 9:53 | 2.2 1 0.2 ] 3.9 | 7.08 |} 153.7 | ND | 1.18 | 3.1
--------- T T B et L et S e L
60T .17 | §:53 | 27.4 | g.4 | 1.9 | 7.08 | 148.5 { Ko t 1.28 | 2.9
————————— T LT T S i ettt R B Tt
x| | 1.4 1| 0.4 | 9.5 | 7.08 | 153,17 | KD | |
--------- T e B B e B B aatetat LT L L
Wi | | 26.7 1 0.2 1 3.8 b. 54 123.3 1 b H i
————————— et e e B i Rt e ettt
AVG | | 26.9 | 0.3 ] 5.2 | 6.94 | 143.6 | HD ! |
--------- e e L L L R T e e R

MAKATI PISTRICT/Sampling Point No.3 Real cor. Sta. Potentiana Hydrant Urdaneta Vill.

} i | Res. | ! ] | - Piant Operation
DATE | TIME | Tewp. iChlorine |Turbidity! pH | onductintyi Coliform | Chlorine |Finished Water
{ % (0 | =e/D) | e/ | | (uS/em) | (count/ml}{Dose(ag/1}{Turbidity{eg/1}
————————— dmmm e e oo e b m e o m e f e s mma e mmm sl e m e mm s e
SEPT. 12 | 10:5% | 27.2 | 0.3 1 «+75.5 | 6. 80 | 125.7 | ND | "1.0% | 1.5
————————— e Tt B Tl T e S e T
SEPT. 19 1 11:37 | 27.4 1 0.4} 15.1 6.72 | 129.0 | D i 1,05 | 4.9
--------- B e B e e R it R e
SEPT.26 | 10:3% | 27.6 | 0.3 1 1.7 § §.398 | 136.4 | RD | 1.02 | 4.3
~~~~~~~~~ L et L B T el T T T T D e
6CT .3 | 10:10 | 2.1 4 0.3 1 29.3 | .82 | 138.3 | 4D | 1. i0 | 4,4
uuuuuuuuu L T s ST it Tt o B eananIa LT
06T .10 [ 10:10 } 28.0 | s | 15.4 | 7.07 | 134.8 | ND | 1,18 | 3.1
--------- BT mtar et B e i L et T
0CT .17 | 10:i8 | 28.2 | 0.8 | 31} 7.22 | 137.4 | D | 1.20 | 2.8
————————— T R T B Al e B
MAX | Po28.2 ] 6.8 765.51 1221 138.31 N | [
————————— +-——-~~~H-+-——————-»4---—-—-;—+-——--4-j-f-———-—-——+--—~---——--;+————--4-——+———-—-—-—~+-—---—-—————--—
MIN | | 2.1 | 0.3 | 31 §.60 | 125.7 | ND | |
————————— T T e T e e St T T e s et T EE TR
P f 2.8 ) 9.5 | 25.0 1 6.90 | 133.8 § 1D i }
--------- e R e Rt R et R E SR

+ :Saapled in short time after Hydrant opened.
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MAKATI D!STRICT/Sanpling Point No.4 San Lorenzo Drive cor. Abelarde Security Guardhouse San Lorenzo Vill,

i | | Res. | | I i | Ptant Operation
DATE -} TIME | Temp. Ithlorine jTurbidity! o {Conductivity| folifora | Chlorine |Finished Water
i = (¢ | (ag/1) 1 (mg/1) | | (u§/cm) Hcount/nl)IBose(ag/l)ITurbldlty(ng/l)
————————— D el o T B Rebanat e B e et et L L PP
SEPT. 12 1 11:15 | 27.3 | 0.2 | 10.0 | 6. 60 | 127.8 | ND | 1.05 | 3.5
--------- R T e B e S e
SEPT. 19 | 11:48 | 21.4 1 0.9 ] LT 6.47 | 128.1 | ND } 1.05 | 4.9
————————— BTt ST B e T et S T TUIEE S S SPNUTUI SUPPRREI S O,
SEPT.26 { 11:10 | 21.4 | 0.4 ] 571 6.7% | 133.9 | ND ] £.02 | 4.3
--------- B e e e e e e St e o e e o e e — e
eCT .3 | 10:40 | 27.2 | 0.7 | 511 6.59 | 140.8 | ND | 1,10 | 4.9
--------- s e T e e i T T e ] e ISR
G6CT .10 | 10:43. | 28.4| 11} 4.2 | §.87 | id40.1 | ND i 1.18 | 3.1
————————— B et R e R e T T e Tl STt S E P
0CT .17 | 10:45 | 28.4 | 0.8 | 4.0 | §.98 | i38.1 ] ND | 1.20 | 2.8
————————— A e e e e e e e e e e
HAX 1 28.4 ) .11 10.0 1 6,98 | 140.8 1 L ()] | I
————————— e el T D T R e e LT T e T T
HIR | } 21.2 1 n.2 1} 4.0 1 5,47 | 1279.8 1 L] i I
T DT e g $m e S fumrmm el D e frmmm T
e } 2.7 1 0.7 1 8.1 571 134,08 § NP b }
Lt EETTRMSET Hrmm o F N e frsrmm i e R F e ———rm

! | b Res. | i { o | Plant Operation
DATE-- | TIME * | Temp. |Chlorine [Turbidity| pH |Conductivity] Coliform | Chlorine |Finished Water
| : (c) | (mg/1) | (ag/1) | | {(uS/ca)  |{count/al)|Dose(mg/1) | Turbidity {ug/1)

_________ Pmmm e | g --..—......——-..; Bl e B e A e e D TR
SEPT. 12 | 11:30 | 28.7 | 0.2 | 4.5 | 6.67 | 129.9 | ND | 1.05 | 3.5
————————— BT I T et e e e T it LT
SEPT.-]B |- t2:09 | 28.3 | 0.3} 291 6.47 | 129.9 | ND I .05 | 4.9
————————— T B e i e ARl
SEPT. 261 11:25 | 28.0 | 0.2 [ 431 6.76 | 135.2 } ND ! 1.62 | 4,3
————————— L it LT B T B et L T T et T
06T .3 | 19:57 | 28.3 | 0.5 | 5.4 | 6.61 | 142.8 | ND | 1.16 | 4.9
Eiaitaiebolebatel St b L e D B Ao Frmmm Frer i = Formmmmm——— Fommmm R e ettt LT
0cT:. 19 | 10:58 . | 30.0 | 6.4 | .91 6.99 | 139.0 [ ND | 1.18 | 1.1
————————— e e BT e T e
0CT .17 | 11:04 | "20.5 | 9.7 | 4.8 | 7.06 | 147.0- | ND . | 1.20 | 2.9
--------- e e R A i

HAX | 0.0 | 8.1l 5.4 | .06 } - 147.8 | XD | }
————————— B T T T e T T B R e e LT E

HIR | i280 B2l 2.9 6. 47 | 129.8 | KD | |
————————— T el B L e B B e B

AVG | | 28.8 | 0.4 ] 4.3 6. 76 | 137.3 } KD ] f
--------- e e e D e e e e e e e e b e

HAKATI DISTHICT/SaIp!ing Point No.§ Sales/Recto Villasor Airbase Hydrant

e | Res. | | | | . Plant Operation
BATE:- | TIME | . Temp. |Chlorine lTurbldlt { - pH |Conductivityf Collforﬂ | Chlorine |Finished Bater
[ i (¢ | =g/ | (mg/1} | (u8/cm) I(count/nl)IDose(ag/l)lTurb1d1ty(ng/i)
————————— Tl I T el Tt e B et e D Dt
SEPT.12 | 11:48 |} 27.0 | .41 8191 7.04 | 125.3 | ¥p i 1.05 l 3.5
————————— S T e T T B e B i e T ettt
SEPT. 19 | 12:15- 1 27.1 ) 0.9} .97 B3 126.5 | HB i 1.05 | 4.8
--------- T T S e e B B R etatatal S B T P
SEPT.26 | -11:40 | 27.2 } A, 5.4 .02 1§ 130.7 | Kb i 1.02 4.3
————————— +—--fk—;—~;——-—--——-+-«—-u--—v+~-——~———-f-—-—--4——+~——4-——-;~——+-—————«—-—4——-—--—-——+—~—~—-7-————~-—
067 .3 | 11:07- ) 2.9 1. LIl 63 B84 | 137 1 Kb | i.18 4.9
————————— L e T i B Rt e e
T8 L 11530 28.1 4 6.7 8.2} 7.18 | 134.3 | ib | 1.18 § 3.1
R e R fomem e = Frrm §minm Fommm e Fo—— Fome e bmmmm e
007 .17 | 1116 | PO .01 4.9 7.23 | 136.4 | ND { 1.20 | 2.4
--------- S S e o o e et B e
wmy | I et 2| 8.91 1.21 | 1307 | HD | |
--------- DT B e T B e B
MY | l 2.0 | 0.4 | ‘3.9l 6.30 | “125.9 | KD |- I
————————— R A B e e e B
AVG | 1 214 0.8 1 5.9 6.¢4] 1381 WD | [
--------- T T T T T T et T

“K~19



| Res. | I | Plant Operation
Conductivity| Colifors | Chlorine |Finished Water

| | | |
DATE { TIME | Temp. |Chlorine |Turbidity] oH |
i POy 1 (eg/ty | (mg/1) | | (uS/cm) " | (count/ml) |Dose (ug/1) | Turbidity (wg/1)
————————— +-———-u~ﬁ-]-~————»~—4—----——»~+——7--————+~~ﬁ--———«+--—~~--————-+—u»—w——-—~+—-—-~j«———+—-——~~——--———~~
SEPT. 12 | 12:05 ¢ 26.3 | 1.0 10.5 | 6.57 | 131.09 | KD | 1.05 | 3.5
--------- +——-—-w~ﬂ—[-————~~—-+---———---+-————«———+Af-———---+n—--‘4~————-+-———u—————+—uu~w---——{-——nﬁ--—-—-w——~
SEPT.19 ) 12:30 | 20| 1.0 | 551 6.42 | 124.8 | ND ! 1.05 | 4.9
————————— e e T U S S
SEPT. 26 | 11:47 | 211 ] 0.8 | 5.9 §.12 1 134.7 | ND | .02 | 4.3
————————— #h-———"——-f‘*-—-—~—-{~w*——-———i—"——N«———+—-—————"~+ﬁ--—-—~-"——~#h—————"—~~i———---————+—‘—-—4-—-vn———-
0GT .3 | 11:25 22.0 | 1.0 ] 10.9 | 6.61 | 139.8 | ND | 1.10 | 4.9
————————— +——~kuﬁ--—+-—————h——+--—-——-—~+-————~-——+~~w«—~—-—+——-——umm-———+-—-——~4~--+-——-—uu——-+——~--~~--——-———
0CT .10 1 11:26 | 28,0 | 0.9 | 5.2 | 6.91 { 133.2 1 ND } 1.18 | 3.1
--------- +--—;--—‘ﬁ+----—---—+k&v-----—+---—-«h--+———————-uiﬁrv————--———+«n————————+—-——-~4-——+~—~-——-~———~w--
00t .17 | 11:38 1 28.1 | 0.8 | 3.9 T1.04 | 135.2 | )] | 120 | 2.9
--------- +—~---——--+——------—+--—-kﬁ—«-+--—-———u»irf~——--——+—————~————>—+———u—--—-;+——-wk--———+————-~———--——-*
HAX | | - 28.1 | 1.0 18.9 | 1.04 | 139.8 | ND i |
--------- e————————»+--——-——-—1L--———--—{-—-—~~~--+—-———-—--1-~—————~———-§~—————--—-+»v--———--1+~~~——~———--4f--
NIN | | 26.3 0.8 | 3.8 | 6.42 | 124.8 | ND | |
————————— +————-u-——%———--——*«f--—--——--f"L»*————-4—--—“—"~~+——-—————"-f-i—-————-—-71———-—-—-—~i———~——"-—*v——-—
AVG | I 2.3 | 0.9 1.0 1 6.71 | 133.1 4 L[] | [
~mmmme R Fommemmmem pomm e tomm e R et L e Fom e R o

i I | Res.. | ! f | f- Plant Operation
DATE | TIME | Temp. {Chlorine |Turbidity] pH IConductivity| Coliform | Chlorine ‘IFinished Water
[ P ) e/1) | (ee/1) ) ' (uS/cm) | {count/mi)|Dose(ag/1) | Turbidity (ag/1)
————————— +A—‘-——--¢[——-—-~ﬁ—-+-——--—-——f——-——-———+u--—~-w——+-—----—--~--}-—~—-—————4-————-—uu~+———--——-—»«—--—
SEPT.12 | 13:35 | 26.8 | 0.8 ] 10.6 | 6.77 1 132.4 | ND ! 1. 05 | 3.5
--------- e it e T e S S S S S S
SEPT. 19 | 11:25 | 25.8 | 0.§ | 571 6. 62 | 128.2 | KD | 1:05 | 4.9
————————— b e e e e e e e e
SEPT. 26 | 10:50 | 2.0 | 0.8 | .71 6. 80 | 135.4 | ND | 1.02 | 4.3
--------- +——-——-~~~+----—-—-—ikﬁ“---——-+-——-wu———+———-—~-—~+—————-—————«§-—-———-——-+u—--——4—7—+—--——-—————-kﬁ-
06T .3 | 10:21 | 26,9 | 0.8 1| 1.9 6.89 | 138.3 | HD | .10} 4.9
————————— B b e e e e e e e e e
OCT .10 | 1B:28 | 28.0 | 1.0} 6.6 | 4.0t | 133.3 | ND | 1.18 | 3.1
————————— o o o e e e e e e s s e
0CT .17 | 10:29 | 2.9 | 0.8 | 5.5 | .14} 136. 8 | KD | 1.20 | 2.8
————————— if—~---——-+—-—«-———-+—————-—~va———-—-———+~~~-—————+—-——~~-———-—+————~—r—-—+-——-———u-—+—————--kg-—————
MAX | I 28.0 | 1.0 10.6 | 7.14 | 138.3 | 1] | |
--------- e e et Sttt U S S e
LIV | 26.8 | b.8 | 5.5 1. 6.62 ] 128.2 | KD | !_
————————— i————---——+~—-——————+-—kA-----i--————-»r+-———————-f-—-————-~———+«~—————-~—+-—-~~~———f+—————-———-«w-——
AVG | i 2.2 6.8 | .31 6.87 | 134.1 | WD f ]
--------- T b e e e e e e e e

| | | Res. | ! | [ | . Plant Operation
DATE [ TIME | Temp. [Chlorine |Turbidity] pH [Conductivity] Colifora | Chloring "|Finished Water
| 1 (0 | mg/1) | (mg/1) - | I (uS/ce) i (count/n1) [ Dose (mg/1) I Turbidity (mg/1)
--------- +--r—-k~-—f—————————+-—--—7—--+—~————-—-+—w»—-——-—+—-——An—;7-—-+——-u—v--—-+~-———-~——-+—--——Agw————~-—
SEPT.12 | 14:10 | 26.7 | 1.0 | 12.9 | 6.72 | 124.3 | ND [ 1,05 | 3.5
---------- +-—~Af<-—-[--——-~A—-+--——-—-—-tf-——-—~——+-~v———~--+——»--——--—-—+a-~f~——--—+-u—-~47———+—————-~—-——-———
SEPT. 19 | t2:45 | 26.8 | 1.6 | 6.5 | 6.42 | 123.8 | ND ] 1.05 | 4.9
————————— +---—-—-——+————-~~V—+-—-—--——<+»ﬁ—-—L———+—-~~———;-+-—--~-————-—+--~«»ﬁh-—n+---——-ﬁﬁ——+-~————~w——-—~-—
SEPT.28 | 12:15 | 26.9 | 1.2 1 5.4 6.77 | 135.2- | ND | .02 |- 4.3
--------- +—~—-—-~7ﬁf--——————~+~-—-—-;——+--v--————+-—-—4"--“+-~——----¢-——+—~——-—*-——f——--————»vi—-———"——"--———-
0CT .3 | 10:41 | 26.9 | .0 YAV 6. 54 | 132.4 | Nb | 1.16°| 4.9
————————— +--——---~—i—-—-=---—+—‘—-w—-»—i—————~—-—+———-——~--+——-~-—j-—«~—+—~—-———~~—+7--—~————f+——----———vm———-
OCT .10 | 11:44 | 28,0 | L3 7.4 | 6.80 { 132.6 | - " ND | L18 | 31
————————— +———--—-—-+-—-—————-i~—-——-—--+-—-—uk~-—+—-———~---+-—~-———«w«--+-—-————un—+—-———-—-~~+———~——-Ak-————-
06T .17 | 11:55 | 27.9 | 1.3 ] 511 7.03 | 136.7 | |1 1.20 | 2.9
—————————— f——--————"iff—-—----+--~-~—-—-+—————*"-—i-—-—-—-—wf—-—~~—-—----+—-—~——-"~-+——-—————;~+—-—~———--~«———~
MAY | f 28.0 | 1.3 | 12.9 | 7.03 | 137.4 | L}l | |
--------- e I et e U SO S S P
Mig | | 26.7 1 1.0 | ‘5.1 1. 6.42 | 123.8 | ND | }
————————— e e L LT S S S S S
AVG | i 2| L1} 7.5 ] 6.71 | 1387 | ND } |
--------- +--—~—~n--+—————-—v-}—--——--—-+---——-———+—~«k-—;;~+———-u———-—«-+-~~---—--—+—-—~~--—--+~’----—-—--——A"



HAKATI DlSTRICi/SaIpIing Point Ro.10 MHakati Pumping Station P. Burgos St., Inlet

| | | Res. | | i | Plant Operation
DATE | TIME | Temp. .[Chlorine [Turbidity] = pH !Conductivltyl Coliform | Chlorine |Finished Water
i } (¢ | Gae/1y } (ag/y } I (8/ca} | {count/ml) {Dose{ma/l) | Furbidity (me/1}
————————— et DT e e L T T B R ettt e
SEPT.12 | 14:15 | 26,7 1 .o 10.¢0 | 6.70 |} 126.2 | D | 1.05 | 3.5
T e N it R ekt o Ao L et L et A D e
SEPT.19 | 12:50 | 26.8 | 1.0} 4.2 | §.51 | 123.9 | Np | 1.05 } 4.9
————————— B il Dttt e R bttt B B e ] BT TN RN
SEPT. 26 | 12:10 | 26.9 . A | 4.5 1 5.80 ¢ 134. 9 | L] t .02 | 4.3
————————— T e e T e S s T S T =TT TRPRTEIRR A
0CT .3 | 10:38 | 26.9 | 1.0 | 9.2 | 6.84 | 137.8 | ND | 1. 10 I_ 4.9
--------- B e it Lt B Tt Tl T T
6CT .30 | 11:40. | 28.0 | 1.3 1 6.9 _[ 6.89 | 132.5 | Kb | 1.18 } 3.1
--------- L T T e L e Sy,
06T .17 | 11:52 | 27.8 | 1.3 4.5 | 7.15 | 136.2 | D [ 1,20 | 2.8
T SR, I fommmmmm e R R it SR e R pmmmmmm B e
BAX | | 23.0 | 1.3 ] 10.0 | .16 | 137.8 | ND | |
--------- Bt Tt e it Rl et B et L e T P P
HIR | | 26.7 | 10} 4.2 | 6,51 | 123.9 | Kp ] !
--------- L e et L T e S e el TR
AVG | | 27.2 | 1.1} 6.5 | 5.82 | 131.9 | ND I |
————————— L et S e it e e et T T TR P,

WAKATI DlSTMGT/Sa:pling' Point Ho. 1l Don Sixto Ave., cor. San Joaquin Rd., (Shell Gas Station)

I | . |~ Bes. | | | | Plant Operation
PATE | TIME | Temp. |[Chlorine |Turbidityl pH 1Cond\sct1\r1tyl golifors | Chlorine |Finished %ater
I : (6 1 (mg/1) 1 {mg/t) | | {uS/cm) | (count/w}}|Dose(wg/i) | Turbidity (ag/1}
--------- L el o B ST e s T B
SEPT.26 | 13:25 | 28.5 | 0.4 8.6 | 6.8 | 132.4 | 1] | 1024 4.3
————————— T e Ny U
0CT 3 | 12:09 | 29.4 | 6.1 12.5 | §.86 | 138.6 | ND | 1.10 | 4.9
—————————— e e T e e
OGT .16 | 12:08 | 29.2 | 0.8 | 7.7} 7.07 | 135. 6 | ND 1 .18 | 31
————————— B T L T S i T e S P
OCT .17 | 12:20 | 0.0 | 0.2_! 2.9 | 7.18 | 143.4 | ND | 1.20 | 2.9
————————— L T T T T S S T T e T el LT
KAX | | 30,0 | 0.8 12.5 | 7.18 | 143.4 | ND | |
————————— L T el T T B S L et T SRR
HIR | | 28.5 | 0.1} 2.9 | 6.85 | 132.4 | Kb i |
————————— e S e e e Sl S
AYG | | 20.3 | 0.4 | 7.8 i 7.00 | 137.5 | L) ; |
————————— Lt ST S T S i i e S B T E T
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APPENDIX L EVALUATION ON DETERIORATION OF MECHANICAL EQUIPMENT

The deterioration of ‘the mechanical egquipment will be estimated

mainly by four important factors; a) installed year; b) Erequency

of operation;'c) location and humidity; d) fragility}precision

A detailed classification of each category is as follows:

1. Installed Year (Completed Project)

a, 1935 -

b. 1958 -
c. 1965 -
“d. 1968 -
e. 1970 -
. 1e81 -
g. Others -

Sedimentation basins and Filters in Plant No. 1

Accelators in Plant No. 1 and 12 filters in Plant No. 2
G Sedimentation basins (South) in Plant No.'z
Additional 6 Sedimentation basins (North) in Plant No.Z
Additional 8 filters in Plant No. 2

Rehabilitation of the entire plant

Minor replacements after 1981

2. Freguency of Operation

a. Gontinuous

- Rapid mixer, flocculation, effluent valve in

filter
b. Daily or more - Washwater pump, recovery water pump
Weekly or more - Sluice gate/valve in filter

d. Annually or more- Sluice gate/valve in Sedimentation basin

3. Location/Humidity

a. Humidfcorrosive - Pit, basement of filtér.ﬁuildingialum,
chlorine _ '
b. Submérgence - Accelator, flocculation/Sedimentation
. basin ' .
¢. Above ground/outdoor - -ditto-
d. Above ground{inddor —-?uﬁp house, ground fleor of filter build-
. .ing



4. PFrapgility/Precision

a. Precise - Variable speed gear, reduction gear, Rotodip, chlorina-
tor .
b. Ordinéry- Pump, motor, hydraulic penstock/valve

¢. Simple - Manual sluice gate/valve

Taking into consideration the above four categories, the degree of

deterioration is evaluated using the following Table L.1:

TABLE L.1 EVALUATION STANDARD

ITEM . RATING (POINTS)
Year 1935 ‘1958-70 1981
20 15 10
Operation Continuous |Daily/weekly| Annually
20 15 s
Location Humid/ Underwater Abpveground
Corrosive
20 10 : 5
Fragility/Precision Precise | Ordinary Simple
40 30 10

The results of the evaluation are showm in Tables L.2, L.3, and L.4.

The tables are to be used as one of the indexes to determine the

deterioration.

Total Points Type of Rehabilitation
more than 70 Replacement

60 to 70 _ Repairlkeplacement

less than 60 Minor Repair if required .

In addition to this result, actual rehabilitation worksl-howéver,
shall be determined considering importance of the equipment, freguen-

cyl/cost of repair after installation, etc.

L-2



Dufing the inspeétion'of'the Study Team, it was observed that most
"of the mechanical facilities were operatiocnal and the operators were
trying theilr best to maintain the plant in good condition. However,
the facilities are in its advanced stage of deterioration and will

require immediate repair and in some cases, total replacement.

TABLE 1,.2 DETERTORATION OF MECHANICAL
EQUIPMENT OF PLANT NO. 1

EQUIPMENT ! YEAR  OPERATION LOCATION FRAGILITY ! TOTAL
Rapid mixer vo10 20 ‘5 40 I
Floctulator 10 20 3 40 HE &}
Sluice gate 120 5 5 10 A
© Drain valve 3 20 k) 20 10 ' 55
‘Accelator | - ) H
- wvariable Speed Gear | 10 20 5 40 i 15
- Reduction Gear ' 15 20 5 40 80
- Alr Compressor 1 - 15 15 5 40 H 75
- S8ludge Valve I 15 20 30 V.80
- Inflow Valve H 15 5 10 10 H 40
"Hydraulic Control H H
- Pump HE 3+ 15 20 30 HE &
= ‘Air Cowpressor 1] : 15 20 40 H 85
< Tank 115 15 20 10 60
Pneymatric Control ! ) H
~ Air Coupressor HENS [ 15 20 40 HE 1
~ Alr Dryst P10 20 20 30 180
Filter - ' . ) H
- Hydraulic: §inice gate ! - 15 18§ 10 30 tooI0
- Hydraulic Valve 10 15 0 30 L
- Manual Valve 110 5 20 10 "L 43
Hain Valve H ' H
- Effluwent to20 15 70 10 165
- Backwash 1 1o 15 - .20 30 YIS
= Syrface Wash !0 \5 20 30 115
Washwater Pump PooAs 15 5 10 H 55
Recovery Pomp Y 15 15 .5 30 165
1] 1]
] 3



TABLE L.3 DETERIORATION OF MECHANICAT. FQUIPMENT OF PLANT NO. 2

EQUIRMENT i YEAR OPERATION ' LOCATION = FRAGILITY ! TOTAL
Floceulator ' H
- Drive Unit | 15 20 3 40 H a0
- Paddle H 15 - 20 10 10 ! 55
- Sluice gate HE 5 5 1o -10 {40
Filrer i H
- Hydraulic Sluice gate | 15 15 10 30 3 10
« Hydraulic Valve {10 10 20 30 70
Hydraulic Control H |
- Pump i 10 15 20 30 H 75
- Alr Compressor HE 11 15 20 L 40 i85
- Tank H 10 15 20 10 too85
" Pnéumatic Control H H
- Alr Compressor ! i0 15 5 40 ]
- Air Dryer Y10 20 20 30 1 B0
Main Valve H H
- Backwash H 10 15 20 30 ]
- Surface wash H 10 15 20 30 H 15
Washwater Punp HE §- 15 5 30 i 65
Recovery Pump H 10 15 5 30 ! 60
TABLE L.4 DETERIORATIOR OF MECHANICAL. EQUIPHENT OF
CHEMICAL/CHLORINE HOUSE
EQUIPMENT 1 YEAR OFERATION LOCATION  PRAGILITY 1 TOTAL
Alum Feeder H 10 20 20 40 H 0
Polymer Tank H 10 20 5 - 10 H 45
Polymer Mixer H 10 15 5 30 H 80
Polymer Feader - 10 - 20 5 : 40_ H 75
Evaporation H 10 20 20 40 v 90
Chlorinator ' 10 20 20 ’ 44 ) ' 20
Booster Pump IR U] 20 20 30 ! 80



APPENDIX M SELECTION OF EQUIPMENT FOR REHABILITATION

In terms of the Rehabilitation 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 ma jor rehabilitation scheme is directly related to var-
ious aspects, not only technical but alsc financial and other criti-

cal 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 as described hereunder.

The  selection plan of equipment, a framework from which the Rehabil-
itation Plan is classified according to the technical ‘and other
‘related aspects, includes a possible equipment list (see attached
- tables) that was chosen for every ﬁreatment pfocess aCcordiﬁg-to the

folldwing 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.

PLAN 2 provides rehabilitation works with the exisﬁing plant capacity
upgraded that is connected to reliable water quality control and 0 &

PLAN 3 provides rehabilitation works with the improvement on the
treatment process including minor modification of the structure that

is connected to the application of modernization of each process.

Each possible Equipment'plan is'further.evaluated technically taking
into consideration the coﬁStrudtion'plan,-hYdraUlic Constréints,
water qualityICOntrol aﬁd'O & M, Then;jthe final classification of
' rehabilitation is formulated according to three levels as shown in

Level 1, Level 2, and:Lévelrs, Main-Réport.



APPENDIX M SELECTION PLAN OF EQUTPHENT FOR REHABILITATION

PLANT N0. 1

1 lAqueduct No. 1 & 'Replacement of slnice gate
Ho, 2 iguides (4 wnits)

14 units out of 5-units of sluice gate guide are not functional due to wear out.
tReplaceaent is preferahle so as Lo recover their functions including
rshutdown of aqueduct in the event of Teguar n lalntenance and inflov rate
icontrol to the accelators.
Rapid Hixing " Replacenent of rapid {Replacezent of rapid d
luixers (2 units) laixers o higher ;
IConstruction of haffle 1performance of rapid K
valls raixing .
1
]

thlthough 2 units of rapid mivers are maintained operational at present,

ifrequency and cost of mainfenance are increasing due to superannmuation.

Hetal parts are corroded and votation is not stable. As rapid mixing

1is one of ‘the aost important processes to ensure good results in -

Ewater treatment, replacement is recomnended before wear out, _

.................. '-_*-,.—-..----.........-.----....------_-...—------—---....----..--.--..-'_----..----------------------...‘-------..'.

Plocculation |Replaceaent of 'Replacement of 'Reconstruction of baffled chamnel
'Flocculators {24 + 2 units]iflocculators to widen ifloceulation

' . range of agitakion '

i

!

1

]

1

1

f

[}

: .

: _ ' ilthough almest of flocculators are naintained operational at present, freguency and-cast
; tof maintenance are increasing due fo superanmuation. XNetal parts are cocroded and

' irotation is not stable,  As flocculation is ane of the most isportant processes to ensure
! igood results in water treatment, replacement is recoanended before wear out.

; . , . S

iSedinentation iReplacenent of drain  |Construction of tInstallation of inclined plates with
ivalves 'collecting troughs #ith !sludge reaoval systes. Dredging of
'(basin-0 units) iperforated baffle walls, [the sludge discharge creek.
"fchannel -4 unlts] iConstrection of baffle |
H iwalls in the basin No. 2 |
! HIZN! '
] .

\Gverflow rate is caleulated to be:over 8,000 ad/a/d that extreuely dev1ate from 300 to 500
'w3/afday of standard. Accordingly flec carried over to filters are observed

‘and filter run might be shertened. Consiruction of collecting troughs at

ithe end of the sedimentation ba31ns is indispensable as a solution to the pregent

Vsituation.

3
1

1Perforated baffle wall is also preferable to- prouete the improveaent of flow, It is
iinportant that current that could.stir up any séttled solids and carry. thez as effluent do
.not develop in the outlet zone of sedlnentatlon ha51ns.

! )

1S1udge discharge is not functloning due to_lnsufflclent-hydraulic geadient between the
isedinentation basins Ho. | & No.2 and discharge creek on the premises of the Plant caused
1by accunulation of discharged sludge. :
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APPENDIX ¥ SELEGCTION PLAN OF EQUEPHENT FOR RERABTLITATION
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§Replacement of driviag O "Iastallation of inclised

;Although 2 units of rotor sixing units are maintained operational at present, frequency

“tand cost of eaintenance are increasing due te superannuatien. Parts of metals are correded.

i
] .
'As  driving units provide sueh important toles as canbination of coagulation and
iflocculation, replacenent is preferable before wear out. Yixing perfornance will be kept
'the same as the existing facilities, Sludge blow-off systen, bearing an essential role to
‘maintain stable slurry cencentration, is ouk of erder. Re¢over1ng functional erder, easy

' ,operatlun, and replacemsent is preferable,

“Mpclined plates that could increase treatment capacity witheut major sbructional changes is
=.cla551f1ed 8s Alt, 3
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Filbration

“inlet and drain sluice

~1air compressers for

linstrumentation

- 1Replacesent of rtate of 1Replacenant of anthracite!Installation of surface

'flow conirollers for !Tnprovenent of surface  |wash puaps

“Itiltration. (10 units}  ~}wash systen {10 basing) ‘Nodification of
{Replacement of Venturi i
Itubes (10 units)

Ifiltration system fron
iconstant flow rate [the
leyisting systeal to

'Replacesent of rate of _
tyariable declining rate.

i

I

i

:
tflaw controllers for .
,surface vash and backwash |
{1 unit each} H
Replacenent of seals of = |
1

1

igates {10 units each} :
‘Replacenent- of ‘punps and |
]

]

'hydraulic control

iReplacenent of air
{caupressors for pneupatic

'Bquipaent listed in Alt. 1 are out of order. Accordingly filter operation depends on

. 'manipulation of each gquipnent without confirnation of less of head status, filter run, and

{filtered water quality at present.

! . o _ .
’Replacement of worn-ouf équipnenf is prefersble to epsure good results of water treatzent.

l

-’Iuproveuent of surface wash systen is also preferable. The existing pecforated

“Isurface wash systen is likely .imperfect especially: durlng initial " operation periods. due to
~Iperforation angle to anthracite, Taproverent shall be carried out by changing the
'.perforatlon angle to anthracite or additional installation of surface wash nogzles,

'Replaceuent of anthraclte shall be cun31dered dccording to the grain size analysis reaults,

- Vincluding seive analysks and further physlcoyhenlcal analysis available
tat the site, It is, however, observed’ that due to the Yoss of anthracite durlng

M-3



PLANT X0.

ABPENDIX M SELECTION PLAN OF EQUIPHENT FOR REWABILITATION
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Wransaissian

Nashuater

Yashwater recovery

'Por the supply of seed sludge for the accelators, pipings are also preferable fo be

1

t

|

iransaissien puaps - (1
lunits)

i
L}

i
]
¢
i

t
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]
|
I
i
1
I

!

‘Replacenént of washwater

'Repair of pump house {L.S.}

'packwashing, supplemental amcunt of ‘anthracite for replenishment shall be included with the

Rehah

4vallab111ty is also classified on the modification of filtratios systeﬂ from constant flow
irate to variable declining rate,

Although washwater transaissien pumps are: nalntalned operational at present, freuuency and
cost of maintenance are increasing due to superanavabion, Furthernore, pumping efficiency

i low conpared to the designed value due to apparent leakage at the bearings,

.Tugethér with the replacement of equipnént, superannuated pump house is needed tobe
1repaired.

Kk V’Replacenent of washwater !Change of washwater
Yrecovery pusps. (3 units))returning. point {L.5.}
"Raconstruction of pimp |}

‘house {Tm X §a:L.§} :

V4lthough washwater recovery puuﬁs are maintained operational at present, frequency and cost
lof nzintendnce are increasing due to superannvation. Purlhermoere, punp efficiency is

'low compared to the design value due to apparent leakage at the puap bearings,

' .

i . - . .
tAccordingly replacement of punps are preferable, at the same tiame, discharge capacity of
ipunps shall be optimized, assuning that washing shall be implemented at t basins per shift,

"Recovered water is then preferable Lo return to just before rapid mixer of

'Sedizentation Basin Ho. 1 instead of Ho. 2 of which treatnent effects are likely worse
Vthan that of No, 1 due to unstable current caused by curved structure,

tbranched fron the washwater refurning pipe fo the aceelaters.
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Rapid mixing
{parshall flunme}

e o~ ——

Flaceulation

Sedinentation

5
0
1
s
B
i
1
Il
¢
3
1
1
5
L]
E
]
]
]
¥
1

Piltration

: PLAN 1 . PLAR 2 : PLAN 3

freaumnmnnnnan R S LRECEE S gy S
iReplacenent of inflow : (ommmneann i L

level indicators ! !

12 units) ! '

1AL present, partial fluae is working effectively as a hydraulic rapid nixer {see reference .
‘no, 5}, however, the ether function of flow neasurement is spoiled due to vear out of

tinflow level indicators.

[ T T LT T T LR L PR S e wmaEsrmsamEsusmEmrEEsemmtAmm—mmamram—a———
iReplacenent of 'Construction of haffle  [Change {rom Che existing

'locculators wwalls (B.8.) “thorizental paddle type to

! ' “lvertical turbine Lype

A e AR S o T L LA TS e 0 e o e o O s e e A i e

iSeveral units of flocculators are not eperational due to defective driving gears, chain,

1and -severe water leakage at driving shafts. RBven on operational units of flecculators,
‘frequency. and cost of maintenance are inereasing due £o superananuation. Ketal parts

tare corroded and rotatien is net stable.

¥
i

‘VAccardingly replacenent: of all units of flacéulators are preferable, Theﬂhbptimization
juill be conducted including changing the flocculator diameter, shalt level and location

;Furtheraore, construction of baffle walls are preferable to prevest short-circuiting
ehrough floceuiation basins,
]

T

'§eanwhile, applications of vertical turbine type saae as Plant No. 1 is classified as Alt, 3
Oy e e mm e dEm et e mme e esAm————am e ———————————

‘TReinforcement of founda-  !Constuction of [pstallation of inclined

'tiang of inflow sluice leatlecting Eroughs with [plates with sludge

',gate guldes. {24 unlts] iperforated béffle walls, !resoval:systes,

iSene cracks on the foundabion of the sluice gate guides are apparent. - Accordingly, seme ste

"facilities to support the sluice gate guides shall be instailed.
i .

] . .
‘1Replacepent of all inflow:'sluice gates are preferable hefore wear even if some of them are

inaintained in operational at preseat so as te récover their functions, including dhut-dewn
lof inflow to the flocculation and sediacatation ha*xns in th event of naintenance of

iflocculators and sludge cleaiings
l

-§0verflpg.rate”uf'the existing weir-of each sedizmentation basin is calculated fo be over
Y5000 n3/ald that extremely deviate froa 300 to 500 a3/n/d of standard, Carrying over of

iparticles which are stirred up after once seftling are observed (see reference No, 7}.
‘Accurdingly the censtruction of collecting troughs together with perfurated baffle wall
.are 1ndxspensable as a solut10n to:the present situation.

_§Heanﬁh1le, inclined plates that could increase pruduntlon capaéity*aithouth najor changes '

1is ‘elassified as Alb. 3

anf s mrm m e m i e S 7 = 2 © R R B S s r Sy m s g e
* {Replacenent of control - '}Replacenent of anthracite}Construction of roof for Dasin
©lunits (20 units} iInprovenent of surface .Ho. 1, 2,3, 4, 17, 18, 19,

- 1Replacement of rateof  wash systen (20 basins} | and 20. -

Vflow contrellers for VInprovenent of washwater |
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PLANT MO, 2

i 1
! ]
t t
H ifiltration (24 units) H
! IReplaceneat of rate of flow)
i fcontrollers for surface |
; 'wash and backwash {1 !
i leach) !
: ikeplacenent of seals of |
} _1inlet and drain sluice gate;
H {20 units each) !
: 'Replacement of pumps and |
! . 1air compressers for j
: ' 'hydraulic centzal. !
N - "Replacenent of air !
! iconpressors for pneunatic |
| 1instruaentation !
:
i
1
]
1
i
I
4
1
i
}
I

1In addition to the same rezgons as filtration of plant No,1, the following :
Yare pointed out:
i

1.
iWasheater troughs are not functional due to submergence during backwash, -a series of

‘hydraulic probleas such as epening size of washwater drainage slu13e gate and available
'hydraullc gradient through troughs and dralnage channel.

l i .
iAs 2 sclution to these problems, change of washwater drainage sluice gates and raising of

'tﬁp level of troughs are considered,

.Thcn, raising of top level of washwater trough, according te hydraullc calculation and
,actual operational conditions; is preferable,

:Heanwhlle, ALt} shall be ulthdrawn from the Rehabi preject since inveétigation reseits
1show that roofing has liftle effect on.the treated water quality.

[ * ____________________ + ---------------------------------------------- R R o e e e e e e o b pbatd
13 IMashwater _ IReplacenent of punps i3 H ' '
'trarsmission lunits) ' { wmmemme- ' { romenann
: ' ‘Repair of pump house (L.§.}! !
: :_..-*..-_--.._-_..---.----..-__.\..._--.......----.----......-_- ............................................
! . .
' - Although washwater transmission pumps are maintained operational at present, frequency and
! \cost of naintenance are imcreasing due to superannuation.
H ]
' iSince washvater is indispensable to recover the function of fllter beds by means uf surface
, 1wash and’ backwashlng, replacesent of ‘punps is preferahle ‘before wear out,
1 1
1 1
' Tagether with the replacement of equipment, superannuated partlon of puap’ houge iz
! _ ipreferable to be repaired as pimps are kept in good conditions,
......... *~--——--------~------i-----------------------------------—----uu—a--—-—-—---—-—-~-----»o~-------————ow--w---w~~w--
14 iHashuster recovery | N4 : - WA {Replagenent of pumps
' ' 1 C o units)
i | ' : ' iConstruction of
H ' ! |washwater recovery tank and
i ' l .puaphuuse {1.5.]
! e e
1 1
I ]



APPENDIX M° SELBCTION PLAN OF EQUIPHENT FOR RENABILITATION

PLANT 0. 2

IR | FACTLITIES ' PLAN | ' PLAN 2 ! PLAN 3
--------- fmmm s mom e e o e e o o o e o e o na
: 1AL present, washwater recovery is punped at the ever{lov weir installed at the washwater
i " ldrainage creek on the premises of the Plant and returned to the accelators.
1 E .
t { . Lo . .
' 7o upgrade at the same level as plant No, | where aeration tank is available as a storage
: _itank of washwater tank, construction of washwater recovery tank prov1ded with pumps is
' u.preferable
]
1
! 'Then, water shall be returned to just before parshall flume of plant No. 2
--------- R e St et it
15 Cheaical dosing }Replaceaent of Feeders ‘installation of !
Halum) (6 units) lealibration flow meter | O
! ' i (LS4 _ {
! ' tConstruction of elevated |
! ! - foundation for feeders |
l! :_--_--‘---------.._.,—----------_..--.' .........................................................
: : :
H "Hechanical parts which control the rotation speed of rotodip are superannuated so. that
' tactual dose amount is not reliable. The actual dose amount checked by the Consultants
! }supports the above fact,
1
! .
H 'Accord1ngly, together with replaceuent of Eeeders, 1nstallat10n of calibration
' 'flow neter is preferable, the Construction of elevated foundation for feeders
. 'is preferable fo ensure the mixing of selution water with Alua,
......... .|._--------------.‘----.}...._......-......-----..---’----..--j.----------_.....___---_--_..-_-..--------..u.d-_....-..--..-----_-__-_-_--
16 |Chenical dosing iReplacencat of |Bxpansion of chlorine | (=
H{Chlorine] “lehlorinaters (4 un1ts] Istorage house. {L.8.} |
' ‘Replacement of ‘installation of hoisting |
1 tevaparaters {2 uniks) ‘rail, !
! Replacenent of ! !
: lehlorine leak detectors . | !
! 1Y units) , | '
- iBeplacenent of exhaust H i
' Yan (3 units) ! !
i IReplacerent of hoist ! :
¢ HUwnit] i i
! . IReplacerent of chlorine | !
! hooster puaps. {3 units}] | !
! " |Replacesent of dosing ! v
! “tpipelines (3 lines) ! !
'l : ..... e o i S 8 kT LT = e e e e
' i : _
' tBquipaent listed in AIt. 1 are maintained operational at present, however, replacemert is
: ~1preferable ‘before’ wear out because of the iapartance of chlorination as a disinfection
; - iprocess of filtered water, Prequency of maintenance is alse increasing due to
' :superannuatioh. - '
1
1
i ' .'The ex;sttng chlorine starage house has only capaclty for ‘approx, 1 week usage of
o 1chlorine. . Considering on emergency case such as' delay of chlorine delivery, expansion of
o “Ystorage house is preferable to stock chlorine cylinder for 3 weeks usage,
-.....--..-'-+---....----.--;,.--'....---*‘....-.._..-----_-.--..-_---..-'-..--.__ --------- i R
17 ICheafcal dasing  Replacenment of Feeders 1Installation of { : (mmmmmenae '
“1(Polymer] _'(5 unlts] icalibration flow meter |-
! A ' Vo o HE.S.) ‘
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Laboratery Equipeehtfﬁeplaceuént for Plant Ko. 2,

tAccarding to the actual dose test nade by the Consultanks, accuracy of dose amount is net
treliable. : :

1 .

1

‘hecordingly, replacenent of feeders and iastallation of calibration flov meter are highly
preferable.

-
[
L]
'
1
i
1
1
]
1
1
]
'
q
'
1
'
]
]
1
]
]
t
4
1
1
3
]
i
1
I
]
4
1
]
]
1
'
]
'
]
'
1
[
)
1
]
i
1
1
)
)
)
¥
13
L]
[}
Ll
1
F
v
r
+
"
1
1
b
r
1
[}
13
L]
1
13
1
1
r
]
1
1
]
1
3
]
1
'
]
]
4
L
]
3
.

Fr water quality control superannuated laboratory equipnent will be repleced.
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APPENDIX H SELECTION PLAY OF EQUTPHENT FOR RSNABILITATLON

CIVIL/ARCHITECTURAL WORRS (ADDITTONAL)
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'Plant No. 1
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iConstruction of confrol
tpane! house (S X dnx

|
i
t
]
1
1
i ]
Ploceulation basin |
i
' .
! ' 12 houses)
H
]
1
i
1
]
t
1
1

o, 1 & Ho. 2
]

]

"Aecelator
i

1Repair of operation house.
; .
\Hashwater

]

i

. ]

Repair of punp house h
‘transmission ' '
t

]

'Plaat Ho. 2 ! 'Construction of contrel !
' . ! ‘panel house (6= X 4n X 1 !
1Flocculation & : 1 house ) !
1Sedinentation P H !
- | | |
IChlorination Howse - Repair of roof : !
i . ¥ 1 ]
1 1 i 1
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APPENDIX K SELRCTION PLAN OF EQUIPKENT FOR REMABILITATION
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thqueduct Mo, 14
o, 2

+
i

t
1

]

i

]
]
1
it
]
)
1
1
1
5
i
]
]
1

e ———

iRapid Hixing

iReplacenent of sivice gate

1guides {4 units)

14 units out of & units of sluice gate guide are not functional due to wear out.
1Replacement is preferable so as to recover their functions including

'shutdown of aqueduct in the event of reguar maintenance and inflow rate
jcantrol to the accelatars.

B e o e e e e A A B e e e v mEm e e m o A e e
" \Replacerent of rapid |Replacenent of rapid ' {mmmmmmane

inixers (2 units) tnixers to higher !

tGonstruction of baffle iperfornance of rapid !

walls taixing :

1 1 1

[} 1 1

iAlthough 2 units of rapid nixers are maintained operational at present,

i[requency and cost of maintenance are increasing due to superannuation,

iHetal parts are corroded and rotation is not stable. As rapid mixzing

11s one of the mest important processes to enstre good results in

1#ater Lreatment, replacement is recomnended before wear out,

{ --------------------------------------------------------------------------------------------
ileplaceaent of iReplaceaent of yBecenstruction of haffled channe)
'Flocculators {24 + 2 units] flocculators to widen  !flocculation

| irange of agitatien '

thlthough almost of flocculaters are maintained operatienal at present, frequency and cost
10f naintenance are increasing due to superannuation. Ketal parts are corroded and
irotation is not stable. As flocculation is one of the most inportant pracesses to ensire
1good reselts in water treatment, replacenent is recommended befare wear ont,

+ ............................................................................................

theplaceaent of draln " 1Censtruction of .~ nstallation of inclined plates with
valves 1collecting troughs wlth isledge removal systen, Dredging of
!(basin-6 units) iperforated baffle walls. the sludge discharge creek.
i{channel-{ units) iConstruction of baffle !

! tvalls in the basin No, 2 |

i .
' oS )
] _

i0verflow tate is calculated to be over 6,000 23/a/d that extrenely deviate froa 300 to 500.

a03/nfday of standard. Accordingly flec carried over to filters are ohserved

iand filter run night be shortened, Construction of collecting troughs at
ithe end of the sedimentation basins is - indispensable as a salutlon to the present

isituation.
I

'Perforated baffle wall is alse preferable te promote the 1apruveuent of flow: It is
tieportant that current that could stir up any settled solids and garry - them as effluent do

4not develop in the autlet zone of sedisentation baSLns.

-‘81udge discharge is not functioning due to 1nsuff1c1ent hydraulic’ gradlent “between the

19edinentation basing ‘Mo, 1 & No.2 and discharge creek on the preaises of the Plant caused
1by acewnulation of discharged sludge.
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'Heanwhile, inclined plates that could increase treataent capacity witheut major
istructural changes is classilied as ALb, 3.
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{mmmmmuens | Installation of inclined
‘iplates

hecelators ‘Replacenent of driving
lunits; (2 units)
1Beplacenent of sludge

' 'bluw off vquipnent (2 sets)
'Although ¢ units of rotor mixing unils are aaintained operaulonal at present, frequency

1and cost of naintenance are increasing due fo superannuat1on. Parts of metals are correded.
!

i
]
|
!
4
1
|
1

‘As driving units provide such iaportant roles as combination of coagulation and
_ ‘flocculatlon, replacenent is preferable before wear out. Kixing performance will he kept
fthe sane 25 the existing facilities. Sludge blow-off systen, bearing an essential role to
'gaintain s€able slurry concentration, is out of order. Recovering functienal erder, easy
idperétiun, and replacesent is preferable,

‘Inclined plates that could increase treatuent capaclty witheut aajoer structional changes is
ielagsified as AlE, 3
--------- e e o o R L R L M ML R ST e Em S S
Filtration - ‘Replacenent of rate of - }Replacenent of anthracite]Installation of surface
. H1ow controllers for {Inprovenent of surface lwash pumps
'Piltration, {0 unifs) 'wagh systen (10 basins) [Nodification of
‘Replacenent of Venturi : ‘$iltration system fros
Ttubes (10 units) E jcanstant flow rate {the
g
ow sontrlers for | b taiatr e,
{-,surface vash and backiésh k
M1 upit each) !
_\Replacement of seals of |
- tinlet and drain sluice '
- igates (10 units each} !
1Replacenent- of punps and |
air conpressors for !
yhydrantic control H
Replacencnt of air !
iconpressers for pneunatic . |
“tinstrunentation H

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

iRquipnent liéted_in'élt. ! are out of order, .Accordinglf filtgr eperation depends on
iaanipulation of each equipment witheut confiznation of loss of head status, Filter ren, and

~ Ifiltered water quality at present, -

B} .

! C : : S . L

‘Heplacement of worn-out équipnent is preferable ta ensure good results of water treatment,

f .

’Improvement uf surface wash systen is alsu preferable, The existing perforafed

_isurface wagh gystea-{s likely inperfect especially during inibial operation petiods dug to

,perforatlon angle to anthracite, ~ Inprovement shall be carried out by changing the

perforat1on angle to anthracite or addltlonal installation of surface wash noziles.

'Replaceuent of anthracite shall be can51dered accordtng to the grain size analysis results,

-.lncludlng seive analysis and furiher physicochesical analysis. available =
‘lat the gite. [t is, however, observed that due to the loss of anthracite ducing

M-11



APPENDIY ¥ SRLECTION PLAN OF BQUIPHENT FOR REHABILITATION
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'backwashing, supplemental anount of anthracite for replenishaent shall be included with the
iRehab
l L}

1 .
i . .

fAvailability is also classified on the modification of filtration systen from constant flew
Irate to variable declining rate. '

'Replacenent of washwater
"transmission punps (3
junits)

'Repair of pump house (L.S.)
§

) . . .
] .

‘&lthough washwater transmission puaps are aaintained operational at present, frequency and
Icost of naintenance are increasing due to superannuation. Purthernore, puxping efficiency
Iig low conpared to the designed value due to apparent leakage at the bearings.

b

i . .

"ogather with the replacenent of equipaent, superannuated pump house is needed to be

1 r R

Irepaired.

NfA tReplacenent of washwaler -|Change of washvater
‘recovery puaps. {3 units))returning point {1.S.)
"eeconstruction of ‘pump |
Thouse {Ta X Su:b.§) !

|Although washwater recovery puaps are gaintained operational at present, frequency and cost

lof maintenance are increasing due to superannuation. Furtherote, pusp efficiency is
"ew conpared to the design value due to apparent leakafe at the punp bearings.
i

1 . .
‘iccordingly replacement of punps are preferable, at the same tine, discharge capacity of

ipunps shall be optinized, assuning that washing shall be implemented at { basins per shift.
i L.

1 . -
"Recovered water is then preferable to return to just before rapid aixer of

iSediaentation Basin No. 1 instead of No. 2 of which treataent effects are likely worse
'than that of No. | due to unstable current caused by cutved structure.

i

i .

‘For the supply of seed sludge for the accelators, pipings are-zlso preferable to be
'branched fron the washwater returning pipe to. the accelators.

.................... +.._--__---_-_..--_-..-.._.-..--__------.-...----_....-..----..-,-_-_..-..-..----..-....---__-___..-...-...'-....---...._-
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&

'Rapid nixing
‘{parshall flume)

Flocculation

Sedimentation

Ffitration

_}Réplacenent of "inflow

APPEUDIX ¥ SRERCTEON PLAN OF BQUIPHENT FOR- REHABILITATION

‘level indicators
12 units)

'At present, partial flune is working effectively as a hydranlic rapid nixer {see reference
'no. §), however, the other funcbion of flow measurement is spoiled due to wear out of

tinflow level indicators.

-------------------- *a---n---_—-------------—-—--~—-—-—--u---—Tu—--—------------———n~-u~—----——---------w---—-——-
iReplacenent of \Construetion of baffle |Change from the existing
Iflacculators 'walls {£.8.) ‘horizonial paddle type to
1

i 'vertical turbine type

]
E ............................................................................................
!Severa] upits of floceulators are not operational due to defective driving gears, chain,
'and severe water leakage at driviag shafts, Bven on operational units of flocculaters,
jfrequency and cost of maintenance are increasing due te superammnuation. Hetal parts

tare corroded and rotation is not stabie,

!

'Accordlngly replacenent of 2z}l units of flocculators are preferable. Then optimization

*fwill be conducted including changing the flocculator dianeter, shaft level and location

"Furthernore, construction of baffle walls are preferable to prevent short-circuifing

'through flocculation basins.

i
1

'Keanwhile, applications of vertical tucbine type same as Plant Mo, 1 ig classified as Alfi 3
+"“‘“""""7'"""""""'”“'ﬁ""""""""""““T"""”"f """""""""""""""
'Reinforcenént of founda-  !Construction of :[nstallation of inclined

itions of inflow sluica icollecting troughs with [plates with sludge

gate gnides, (24 units) -‘perforated baffle walls. [rezoval system.

tSone cracks on the foundation of the sluice gate guides are.appareqt. 4ccordingly, seie ste

tfacilities to suppert -the sluice gate guides shall be installed.
! X

N . : . .
Replacesent of all inflow sluice gates are preferable before wear even if sone of thenm are

iraintained in operational at present so as to recover their functions, including dhut-down
'of inflow to the flecculation and sedinentation basing in th event of maintenance of

1flocculators and sludge cleaning.

t0verflow rate of the existing weir of each sedimentation basin is c&lculatéﬂ to be over
19,000 a3/nfd that extremely deviate fron 300 to 500 n3/nfd of standard. Carrying over of
tparticles whieh are stirred up after once settling are observed {see referemce Ko. 1).

“'Accordlngly the construction of collecting troughs together with perferated baffle wall

,are 1ndlspensahle ag a solutlon to the present. SLtuatlon.

'Heanuhtle, anltned piates that could increase pruductlon capacity withouth nmajor changes

" iig classified 48 Alt 3
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I-}Replaceuent of “conkral 'Replacenent of anthrac1te.00nstruct10n of roof for basin
yunits (20 wnits) i [nprovement of surface .Nu. t, &, 3, ¢, 1? 18, 19,
Replacenent of raté of \wash -systea (20 basins) - | and ZD .

{low controllers for " Inprovenent of vashwater |
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APPENDIX M SELECTION PLAN OF BQUIPNENT FOR REHABILITATION

iConstruetion of o
- |nashwater recovery tank.and
--,pumphouse (B.s.)
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PLANT NG, 2
ITEK | FACILITIRS t PLAN 1 ! PLAN 2 ! PLAN 3
--------- i'""-“"-------"-i---““---"-*-""----"“--+------'--------'-'----“-"-{----------w-----~=--‘--—----------u«--
H ifiltration (20 units) 1tzoughs '
! iReplacenent of rate of flow! !
: jcontrollers for surface | '
' iwash and backwash (1 : !
I 1each) i '
' . iReplaceuent of seals of ' H
: tinlet and drain sluice gate! i
' HE0 units each) ! '
: {Replacement of puaps and ! ;
! ‘air compressors for ; i
: 'hydraulic contrel. ! :
' ‘Replacenment of air ! !
' jconpressors for pnesnatic | -
' linstrumentation : !
: e e e e e e e o e st e e e o e m e m s
: :
' iIn addition to the same reasons as filtration of plant Yo, 1, the following :
H ) .are pointed out: :
1
1 .
! : 'Hashuater troughs are nét functional due to subsergence during backsash, & series of
H thydraulic problems such as opening size of washwater drainage sluice gate and available
. ’hydraulkc gradient through troughs and drainage chamnel,
i
]
' 'As a solution to these problems, change of washwater dtalnage sluice gates and -raising of
H 'top Ievel of troughs are considered. :
]
1 I
' ,Then, raising of tap level of washwater trough, according to hydraulie calculation and -
H .actual operational condltlons, is preferable. .
i l
: ‘Yeanwhile, Alt, 3 shall be withdraun fron the Rehab. pruJect since 1nve5t1gat10n results
! . ishow that roofing has little effect an the treated water quality,
......... +--..-...._-.-----—-_---—*-_--..--..-.._-.._..--_-—----..—-.-...---.---_..-----....-.-....------—__-.--—-.....-_..--..‘_____------_—---_'------...
13 Yashwater {Beplacenent of punps {8 | ' :
itransnission tunits]j ' { mmmmmemn : H { memmmmes
; ilepair of punp house {[.5.)} ! :
: S S T
! Lo -
' }Although vashwater transmission punps are nalntalned operational at present, frequency and
' rcost of naintenance are increasing due to superannuaticn,
1 1
H 1
! iSince washwater is indispensable to vecover the function of fllter beds by means of surface
; wash and backwashlng, replacement of pumps is preferable before wear out,
i l
1
' ‘Together with the replacement of equipnent, superannuated partion of puap house 1s
! ipreferable to be repaired as punps are kept in good conditions,
--------- frue—dccmea e, -------—----——ww-n-n---——-----—---------------~--------------------.--.---—-.-.-----------_--.-.-
4 IWashwater recovery N4 WA .+ [Replacencnt of pumps
} . 1{3 units)
i
'
i
!
I
]
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* APPRNDIX ¥' SELRCTION PLAN OF EQUIPHENT ROR REMADILITAPION

BLANT KO. 2

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

14t ptese&t, vashwater recovery is puaped at the overflow weir installed at the washwater
‘drainage creek on the presises of the Plant and returned to the accelators.
' ‘

| . . : N ’

'To upgrade at the same level as plant No. | where aeration tank is available ag a sterage
.itank of washwater tank, comstruction of washwater recovery fank provided with pumps is
{preferable.

'Then, water shall be returned to:just before parshal! fIune of plant Na, 2
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Replacenent of feeders  {Installation of |
Alun) ~ 16 units) tcalibration flow mefer | {mmramms
1 l(Ls) 3
! _ 1 ) t
Cor “\Construction of elevated |
; 'foundation for feeders |

 echanical parts which contral the rotation speed-of rdtodip are superannuated so that
Yactual dose amount is not reliable. ~The actual dose anount checked by the Consultants
1supporks the above fact,

)

' | .
‘heeordingly, together with replacement of feeders, installation of calibration
Vilow neter is preferabie, the Construction of elevated foundation for feeders
lis preferable o ensure the nixing of solution water with Alum,

!Cheaical dosing

‘{Chloriae)

iReplacement of
‘chiorinators {4 units)
eplacenent of

tBxpangion of chlorine
‘storage house. [L.5.)
Installation of heisting

Yevaporators {2 units) ‘rail,
'Replacenent of
'chlerine leak detectors
/(3 units)
Replaceaent of exhaust

SEfan (3 units)

_iReplacenent of hoist
{1 unit]

. 1Replacenent of chlorlne
- Thooster pumps {3 units)
tReplacenent of dosing

,pxpellnes {3 lines)

L o r i m e e M e 00 A e ol R R R e £ St e e e e e R o ek o S T T L T

'Reuipaent listed in Alt, 1 are maintained operational at present, however, replacement is
dpreferable befare wear aut because of the importance of chlorination as a disinfection
'process of filtered water, Frequency of maintemance is also increasing due to
'superanhuation. '

1

' . . ‘ _ _ |
'The existing chlorine storage house has anly capacity:for appros. | week usage of
jchlorine.. Gon31der1ng on emergency case such as delay of chlorine delivery, expansion of

".storage house is’ preferable to stock chlorine cylinder for 3 Heeks usage,

T e o T Tt - o e Rl o o oy = e T N Lt it Rt oy B Gk

.17 _ }Gheﬂlcal dosing }RepIacenent of feeders
:  Y{Polymer) (5 units)
X I : .

1 ' +

{Installatlon of H
~ ealibration flow meber
108 {
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APPSNOTX N SKLEGTION PLAM OF EQUIPKENT FOR RENABILITATION

BLANT HO. 2
ITEK | FACILITIES : PLAN 1 ; PLAN 2 ! PLAN 3

--------- Joummummmaummadacucaufesusssanunannamaaumbundieaafanaunmasmmareninesentsenefanastn et oa SRS G N O E Y.
[} e ot ek o e n e e 8t e o A ot o 8 0 A o0 B ok A e e £ 0 70 m e 1 7 S0 o 5 Y o e 2 o e A e e
[} i
: |
' Yhecording fo the actual dose test made by the Consultants, accuracy of dose amount is not
1 B : . . .
H ireliable.
1 1
i i . .
' Viccordingly, replacement of feeders and installation of calibration: flow meter are highly
! Ipreferable. ‘

......... L S L T L L L L L L R R e P e
\Laboratory Byuipment)Replaceaent for Plant Ne. 2} v
! jand Central Lab, . !
: f---_-----_-__........-..----_---.'------..-.-.........--.....--.....'. ---------------------------------------
| i _
: For vater quality control superannuated laboratory cquipneat will be replaced.

--------- }-._-;__----_.--.-.--—---*--------'----------------—«---—-----------------------------------~------u-\—-—---——--—-----—-----
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APPEHDIX M SELECTION PLAN OF EQUIPKENT FOR RERABILITATION
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APPENDIX N ENVIRONMENTAL IMPACT ASSESSMENT

Environmental impact assessment for the Feasibility Study on the
‘Balara Water Treatment Plant Rehabilitation Project was conducted.
Attached is the PROJECT DESCRIPTION, consisting of;

. Name and Address of Project{Program Proponent

Type and'Purpose of the Project

Location of the Project
Description of environmental Setting
Project -Scale and Cycle

Sources of Environmental TImpacts

. Environmental Menagement Measures

L ~ & o W N

Status of the Project

According to the assessment results which indicated that ‘the environ-
mental impacts were -considered minimal, MWSS has already submitted
the request letter for an exemption from the EIA requirement and the
isstance of ECC (Bnvironmental Compliance Certificate) to the Envi-
ronmental Management Bureau, DENR in compliance with-the regulations

{see attached letter).



. CAB’L"E ADDFESS: N REPLY PLEASE REFER TO .
MWSS : TEL. NOS. 95-3211 TO 29

Republika ng Pilipinas
PANGASIWAAN NG TUBIG AT ALRANTARILYA 5A METRO HANILA

METROPGLITAN WATERWORKS AND SEWERAGE SYSTEM
KATIPUNAN ROAD, BALARA, QUEZON CITY

12 November 1991

ME. RODRIGO FLORES

Director

Environmental Management Bureau, DENR
. 6/F Philippine Heart Center,

Fast Ave., Quezon City

SUBJECT: Issuance of ECC (Environmental Compliance Certlflcate)
: Feasibility Study on the Balara Water Treatment Plant
Rehabilitation Project.

Dear Mr, Flore%

The MWSS is presently undertaklng the Feaslblllty Studv on the Balara
Water  Treatwent Plant Rehabilitation Project thru the Japanese Technical
Assistance Program.

In comnection with the above mentioned Project, - we are respectiully
requesting for an exemptlon from the EIA requirement since’ the aforementioned
project is included in the list of exemptible projects. The said Rehabilita-
tion will .consist malnly of replacenent of defective mechanical and electrical
equipment., The environmental impacts that were identified during the conduct .
of the study were considered minimal.

In view of this, weé request for the issuance of Environmental Complianré
Certificate (ECC) for the proposed project. Attached herewith for your perus-
al is the PrOJect Descrlptlon (Annotated Outline).

Should you need addltlonal 1nformat10n, please contact " MR. ALBEN QUE
BUKUHAN, Project Coordinator, BWTPRP at telephone numbers 95-32-11 to 16 1oca1
282.

Thank you.

Very truly yours,

LUIS V.Z. SISON
Administrator



PROJECT DESCRIPTION
{Annotated Outline)

100

2.0

Name and Address of Project/Program Proponent

‘Metropolitan Waterworks and Sewerage System (MWSS)

Katipunan Road, Balara, Quezon City
Telephone No. 253211/991451

. Type and Purpose of the Project -

The project is the feasibility study on The Balara Water Treatment Plant
Rehabilitation Project inﬁolvihg improvement’ works, repair, upgrading
and replacement ‘of ‘existing fac111tles/ut111tles to improve the quality

of treated water in the distribution system of Metro Manila.

The Balara Plant plays a significant role in the- MWSS System, serving as
one of the two huge water treatment plants in Metro Manila. However,
its facilities and equipment Are superannuated and has become difficult
to operate properly even after the implementation’ of some small scale

rehahilitation works. The Balara Plant supplies about 60% of the total

~demand of safe water in Metro Mahila. Cbnsidering that ‘Manila is the

capital city of the country, this infrastructure plays an important part
in meeting one of the basic needs of its residents, The cost of

fehabilitaﬁing the entire plant including its superannuated equipment

Will be economically & sotially'viable, since it assures that Metro

'Manila residents will consume only safe & potable water.

: The.projecﬁ involves the réhabilitation of the Balara treatment plant

adjunct with the operation and maintenance aspects. The objective of

:this_prOJECt is to recover the designed capacity and efficiéncy of the

' Treatment  Plant. The  project however, will not  include any

fehabilitation‘ of aqueducts, distribution pipeline, reservoirs, nor

. alteratidns on the Plant building  structure. - The rehabilitation work

 will comsist mainly of replacement of defective mechanical . and electri-

cal equipment and very minor civil works as shown in Appendix M. There-

‘fore, no ‘specific changes in 'the environmental aspeécts "and: no adverse

effect is éxpeétedjduring the ekecutioﬁ of the. proposed project.



3.0

4.0

Location of the Project
{Please refer to Figs. N.1 and N.2 )}
Description of Environmental Setting

The basic environmental resources of the Plant premises were reviewed to
substantlally evaluate the potentlal effects of this project. For
purposes of environmental assessment, the study area was confined to the
surrounding areas within the plant (Fig. N.2). The area is located in
the Balara area, West of Quezon City and bounded in the North by 'the
Capitol Hills Golf and Country Club, the Diliman residential area, a low
population density area to the South, vast forests to the East and the
MWSS Headquarter buildings and the UP campus to the West. Generally,

the surrounding environ is a quiet and peaceful green area.

- The area is'approximately 0.25 km2 and rather undilating. The elevation

varies from 50 m io jﬁ m. There are two small impetuous streams at the

‘center of the premises, flowing from North to-South. They are about 2.0

to 3.0m wide and which ultimately flows to the Marikina River. The two
streams and the Marikina River appear to have no economically vital
utilization because of the  contaminated water caused by wastewater

discharge from residential areas and factories around the vicinity and

- illegal disposal of garbage.

The land not occupied by the facilities such as the sedimentation ba-
sins, filters, chemical house and chlorime house are mostly covefbd'with
gardens and cultivated land. Vegetation in ‘the area is mostly mixed

garden, cultivation of banana and papaya and common trees in the Philip-

pines such as -Acacia, Ibil—ipil, Tamarind and- Mango. < There are no
specific' wildlife habitants. Animgls found  in the area ‘are modgtly
livestocks. -

Majority of the residents within the Balara- Plant premises are employ-

_ees of the MWSS. The outside perimeter'of-the'TreatﬁentxPlant is bound-

ed by steel fences. = The population density in the locality iS'QUité
scarce. Recreational facilities include the Balara Swimming Pools which

is often full of excursionists during. the weekends.
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5.0

Project 8cale and Cycle’

The total area covered by the project 1is approximately twenty-five

(25.0) Hectares. The main écope‘df the aforementioned- rehabilitation
work will be confined within the Balara Plant premise and the prbjected'
lifespan of the rehabilitated portions of the Plant is fifteen (15)
years and ‘is - estimated to cost approximately B700,000,000,00.  The

‘tentative breakdown of estimates are as follows:

TENTATIVE _
"Cost Item - Amount (1,000 Peso)
A. Rehabilitation Cost
a. Plant No. 1 96,047
.b, Plant No. 2 ' 248,269
- ¢« Chemical/chlorination/Others 51_560
d. Electrlcal equ1pment 182,362
Sub Total 578,238

B. Engineering charge (D/D,C/S, 10%) . 57,824

e o o St o Y oy e b Y Ak e W A R o T o A i i e e o o R o L ARy T P R P o e o it e ey e

Total 536,062
C. " Physical Contingency (8%) 50,885
Grand Total 686 947

Note: 1) D/D is Detailed Design
2) €/8 is Constructiorn Supervision
Pfdviding that the &ﬁplication for funding afrangements commences in
1992,7the entire project is expedted'to,be finished in 1995 since the
actual rehabilitation work will require about two yéars to be completed.
The implementation-ééhedule is shown in Fig. N.3 while the tehtatife

cqnstruCtion schedule is shown in Fig., N.4,

The 1mplementat10n schedule of the rehab111tat10n proaect was planned

. taking into con31derat10n the features of rehabllltatlon, financial

resources and the duratlon requlred for "each item of rehabilitation
work,-as well as considerations to ensure minimum interruption of water

production duriﬁg the implementation.

.'The possiﬁle'durétioh.within ﬁhiCh the'operation of”the Plant can be
'temporarxly suspended to accommodate repalr w0rks ‘is about 1.5 - 2.0
'hours taklng into account the range of water Ievel avallable for use at

,the_San Jaan reservox -which was reported to be hetween 47 0 ?-48 b
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6.0

mefers. Basically each basin /bed can.-be isolated from the overall
operation of the Plant during rehabilitation activities, provided that
the interruption of the filters will affect only one group of five beds

to stop operating when the inlet and drain sluice gate is rehabilitated,

Considering the high raw water turbidity (40 - 80 mg/1) during the rainy
season, it is evident that suspending the operation of the filter
facilities and sedimentation basins during these  months is not
advisable. The rainy season is from the months of July to October.
Therefore, the rehabilitatioh work should be conducted during the
remaining eight months of the year. The rehabilitation work will he
executed in phases to ensure minimal interruption in water production.
Therefore, the temporary pfocess that will prevail during the rehabili-
tation work will be similar to direct filtration. The rehabilitation of
the parshall flumes entails no problem since this item involves -only the

replacement of level meters.

All the replacement equipment for.panels and chlorination will be in-
stalled directly adjacent to the exiétind-defective equipment to facili-
ties the immediate bhlft of operatlon from the old equipment to their
new replacements. In the Chemlcal Dosing/ Washwater/ Water Recovery
facilities, the functions of the'equipmént to be replaced will be per-

formed by temporarily installed pumps and pipelines.

'Sources of Environmental Tmpacts

As discussed in the aforémentioned'sections,,theré.aré'no eﬁvirohmental
hazards that were identified in the conduct. of this_stﬁd&. Since'the
Plant to be rehabilitated is alfeady exiéting and the rehabilitation
work will consist only of replacing defective mechanical  and eléétrical

equlpment. The facilities and equipments of the Plant'is detérioratihg :

'rapldly and it is very urgent that the necessary repalr and replacement

be lmplemented immediately.

As discussed in item No. 2.0, no adverse impact on the existing'envirbn-

mental conditions is foreseen during the 1mp1ementat10n “of the project

since ma30r1ty of ‘the rehabilitation work will be ‘the” replacement of
equipment and some minor civil works Which willfmake use of noise and

pollution-free machineries. As mentioned betore; no altevations will be
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8.0

done in the building structure nor in the existing aqueducts, reservoirs

“and distribution system. As a matter of fact, waler production and

treatment of potable water would be greatly improved after the

completion of the project.

There will also be no alterations in ground water flow and elevations

and ground ‘water sources. No chronic air pollution is expected from the

operation of the facility., There is however, a minor air guality risk

which is associated with the storage, handling & use of Chlorine gas.
There -are of course, existing precautionary & safety procedures being

impiemented to safeguard against any kind of air pollution.

There will be no effect on the aesthetic qualities of the surrounding
areés during the rehabilitation work since most'of.the work is confined
within the existing building structure. Scenic features of the project
area will not be impaired and the quality of the atmosphere‘wi;l remain

the same even after the completion of the project.,

The existing human health, welfare & social structures within the
project drea will not be affected by the proposed project. However, a
short-term Iabor market impact-may take place if and when the civil
works contractor decides to hire workers living'wifhin the locality to
wérk in the project area. The total workforce to be employed by the

project proponent is ‘as follows:

1} * Personnel 14 a, Local 6 " b. Migrant 8
2) Laborers . 60 &, Local 80 b. Migrant 0O

- Environmental Management Measures

To ensure that there will be an effective protection of the
environment, the ‘implementation of control and monitoring'measﬁres will
be-'a-.coﬁditiOB that will be clearly stipulated in  the contract
décuments. (Refer to Table N.1 Environmental Checklist)

Status of the Project

, At'tﬁé preSeht'étagé, the feasibility study is being conducted by the

Jaﬁan Intefnatibna1 Cooperation Agency (JICA) Team 'in COllaboratidﬁ with
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MW33. The proposed projectlplans are frequently being reviewed as to
its 'conformity to existing laws and government policies through

_conéﬁltations with MWSS and other concerned government agencies.



"TABLE N,1 ENVIRONMENTAL CHECKLIST ( WATER SUPPLY }

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