1.3 Carrying out the Impact Test

After preparation of the test area, impact test using the Type In
Concrete Test Hammer at 5 or at better 10 points of the prepared area
is carried out for each test. The rebound number, B, is registered
on the scale of the concrete test hammer. Take the mean value of R of
the 5 to 10 hammer readings. In taking the mean, all the individual
readings of the test hammer must be taken into account; only obvious
off-.shots are to be eliminated and to be replaced by a further impact
test. Obvious off-shots are those test hammer readings that deviate
. from the mean of the others by more than 5 units. ‘Experience'shows
that they occur when the impact hits an aggregate particle or a pore

lying close to the surface.

1.4 Value of the Concrete Comprehensive Strength Zm in Nfmm2
The most likely value of Zm for each value of R is derived using the
graph showing the relation of the cylinder compressive with the

rebound numher R. (See handbook: Operating Instruections. for Con-

crete Test Hammer Type N)

2. Results
The testing points, selected 28 points, are shown in Fig. D.l. The
results of concrete compressive test indicated that the structures

have sufficient strength.

The test results are shown in the followings:



CONCRETE TEST HAMMER

NAME OF FACILITY: 1-SETTLING BASIN #1 DATE OF TESTING: 9/10/91
‘STRUCTURAL MEMBER:WALL

TEST RESULTS:

A. TOP
! TEST NO. ! 1 H 2 ' 3 i 4 ' 5 H
! HAMMER ! 45 ! 45.5 ! 42 ! 49.5 1 42 !
| READING i g i ' ! '
|!.._.——--_.4----_‘-.......‘_.“.-.__.-........-»m..‘...-_...._._'-—. ______________________________________ v e :
I COMPRESSIVE | 469.20 | 479.40 | - 426.36 | 540,60 | 426.36 |
'STRENGTH (kg/em2)t ! : : t !
' TEST NO. ' 3 ! 7 : 8 ! 9 tot0 :
E HAMMER ! 46.5 ! 46.5 | 46.5 ! 41 1 45,5 !
! READING : : ' : i |
e L e e e o et et e e e i K e = 41t i A 1 Ak S At 4 A e i S 0 e T v A A S e s 3 e Tkt e R e i 5 e i ]
] . . o !
! COMPRESSIVE |  494.70 |  494.70 | 494,70 ) 408.00 | 479.40 |
'STRENGTH (ka/cm2)| | o : i :
B. SIDE
! TEST NO. ! 1 ! 2 | 3 ! 4 ! 5 !
! HAMMER : 49 ! 50 50.5 | 44.5 ) 47 |
! READING ! ! ! ! N :
L o i ot e i o  <ore ek e A A R A k. s . o o i Y2 e e T e e ik 2 et k. e e e i 2P . P e 0 A S P P T ., Y S e A e e i e e i
1 T 1
! COMPRESSIVE |  495.72 | 513.06 ) 521.73 | 423.3 ) 464.1 |
'STRENGTH (kg/cm2) | ' ' | ' ¢
! TEST NG. Y i 7 ! 8 ! 9 I 10 :
1 HAMMER ' 48.5 1 48.5 ! 49.5 ! 47.5 0 48.5 |
! READING ' y : ! ! !

) e e e e e i ok e i et < e e o e e e et ok e 4P i e 4 S VR A i A A 7 S 2 e o A \
|  COMPRESSIVE | 488.07 | 488.07 | 504.39 | 472.26 ! 488.07 |
ISTRENGTH (kg/cm2) \ ; | : ;
1. ToP _ _ _

AVERAGE HAMMER READING : 45
. AVERAGE ‘COMPRESSIVE STRENGTH : 471.342 Kkg/cm?
2. 'SIDE o o : _
- AVERAGE HAMMER READING  : 48.35
" AVERAGE COMPRESSIVE STRENGTH i 485.826 kg/cm2
" REMARKS:
TESTED BY: .
A Fhﬁgé V. FELIX JR.




CONCRETE TEST HAMMER

NAME OF FACILITY: 2-SLOPING WALL @ SB #1  DATE OF TESTING: 9/10/91
STRUCTURAL MEMBER:WALL

TEST RESULTS:

! HAMMER ! 44
: READING !

' .
! COMPRESSIVE | 443.70 | 413.10 ]
(STRENGTH (kg/cm2)| o i

e v oy ik e kit i T okl S e o ) TR P, R A ey e S iy Ty e Rt Aok e e

i
- 'HAMMER ' 40 | 39 ! 39.5

! READING ! ! !

E

I

i

]

1

i a2 4okl A M A PV T AR s A . St £ T e o e R Sk S Yo B o T R i L L e L SR VR AR B S i e S b ek s ek e

e e e et Pk ke A ok . S S £ et A S A A e T S A S A e Y o o e Y e A kU 2 S g S e s e s e L Ak e R VT S R S

HAMMER !
READING !

v . e ke o A P . 7 e . L A . i S S oY L AL L, L L L L A R R S . A e o A ks o o Rt e R T W ke

COMPRESSIVE H
STRENGTH (kg/cm2)i

et et e s e e et o ek e e 2 IR L L 4 o o M o S Y o ot 8 k(o e ek I Y P ok 7 T T L0 A Lk S T, S G R S o, 4 T T S e T Y e TRk s

1
| COMPRESSIVE .
'STRENGTH (kg/cm2)

AVERAGE HAMMER READING : 42.45 ‘
AVERAGE COMPRESSIVE STRENGTH :  420.24 kg/em2 .
2. SIDE

AVERAGE HAMMER READING e
AVERAGE COMPRESSIVE STRENGTH : - kg/cm2,

REMARKS:

TESTED B8Y:

FRéggf%. FELIX JR.

D~4



‘CONGRETE TEST HAMMER

NAME OF FACILITY: 3-OPEN CHANNEL (SB #1) DATE OF TESTING: 9/10/9%91
" STRUCTURAL MEMBER:WALL :

TEST RESULTS:

a. TOP

! TEST NO. ! 1 ! 2 ! 3 ! 4 ! 5 !
' HAMMER ; 38 ! 39 ! 38 ! 40 ! 42
| READING : i : ; 3 i
b e e e e e et e ot o 472 ek e e P A L YA . e Ak AL A8 . i S i A% S e " . e S LA AP S 5 P Y AL A e o S A St ok o .k T S R s iy i
1. ]
| COMPRESSIVE |  365.16 | 377.40 | 365.16 | 394.74 | 426.36 |
ISTRENGTH (kg/cm2)! ! ! ' ' '
! TEST NO. ' 6 ! 7 : 8 : 9 t 10 :
| HAMMER ' 38 ! 39.5 | 38 ) T 411
! READING ' : ! ! ot !
b e e e e et e e e e e et e e e e e e e e e e e e e e e et e e e o e I
] ” ) . 4
! COMPRESSIVE | 365.16 | 385.56 | 365.16 | 334.56 | 408.00 ;
'STRENGTH: (kg/em2) | ! ! ! ! SR
B. SIDE

! TEST NO ! 1 : 2 ! 3 : 4 ! 5 !
! HAMMER ! 40 ) 46 ! 44 ! 43.5 ! 41
: READING : : i : : i
B e o et e e o et o e e v i T 7t e o e e S S S S0 B A S S ek ok e A P S P o Y S . . S o kA U . S 1 7 it S S ot S i 4
J R ]
! COMPRESSIVE | 350.88 | 446.76 !  415.14 | 406.98 | 367.2 )
| STRENGTH (kg/cm2)] : _ i X ) o
) TEST NO. : ! 1 ' : {
b HAMHER ) 43 ! 49 | 47 | 44.5 | 40!
' READING ! ' | : : 3
i — e e e et T T e v o e ot e e e e e At ek et o e e e e e ek e 1
i . ) i . T ] i
| COMPRESSIYE | 398.8Z | 495.72 } 464.1 | 423.3 | 350.88 |
- ISTRENGTH (kg/cm2)} ) ; : i ) |

i. TOP. . .

AVERAGE’ HAHﬂER READING - :  38:95
AVERAGE COMPRESSIVE STRENGTH : 378:726 kg/cm2
. SIDE . _
' AVERAGE HAMMER READING 1 43.8
 AVERAGE COMPRESSIVE STRENGTH : ~411.978 kg/cm2
REMARKS :

TESTED ‘BY:

FRE?O V FELIX JR



CONCRETE TEST HAMMER

NAME OF FACILITY: 4~OPEN CHANNEL (SB #1) NDATE OF TESTING: 9/10/91
STRUCTURAL MEMBER:WALL ' :

- TEST RESULTS:

A, TOP
! TEST NO. ! 1 ! 2 ' 3 i 4 ) 5
: HAMMER ! 40 ! 38 ! 38 | 42 41}
! READING ; ‘ | ; : :
b e e e v a oo o o o e e +m o e e 2 Sk b o 47 o T A e o e e TR i S o o Ak A T L i S o e o b e = R |
1 . i
' . COMPRESSIVE | 394.74 |  365.16 | 365.16 |  426.36 | ::408.00 ;
'STRENGTH (ka/em2)!. : i ! ' ;
' TEST NO. ! 6 ! 7 ! 8 ! 9 ) !
! HAMHMER ! 40.5 ! A1 4 A2 ] 42 4 z8 |
! READING : H H y ] ]
1 o e e e e e e e e o S i £ e ot R e e o AL A Sk P 1 S ot e Tl ok S S S A o kTRt ot i S o ]
1 t
‘  COMPRESSIYE | 397.80 ! 408.00 | 426.36 | 426.36  385.16
PSTRENGTH (ka/om2)i | ' ) ) '
B, SIDE
! TEST NO ! 1 ! 2 ! 3 ! 4 ! 5 !
! HANMER g 40 ! 47 ! 46 ! 40.5 ! 46 |
: READING ; ! ! i : ;
B e e e e rom it i o . e e e b e e P ek 5 A S £y R St et S b e T T T T o Sy P S Ak i o T Pt e e i e i
] ]
Y COMPRESSIVE |  350.88.) 464.1 ' 446.76 | 359.04 | 446.76 |
'STRENGTH (kg/cm2)| ! ! H ' H
! TEST NO. ! 6 ' 7 ! 8 ' 9 f10 !
: HAMMER : 46 ! 39.5 ! 43 48 1 48.5 |
! REABING ' ! ; { : s l
1 o e o e mm e e e e e o o i e o e e e A e S Ty S 3 T S 7 s i e TR Lk T 3 S e oy T o AL S = e e o e e e o e i
i . ]
' COMPRESSIVE |  446.76 |  343.74 | 398.82 |  480.42 | 488.07 ,
| STRENGTH (kg/om2) | ! ! ! g !
1. Top .
AVERAGE MAMMER READING T 40.25 ‘

AVERAGE COMPRESSIVE STRENGTH :  398.31 kg/cm2

2. SIDE _ . _
AVERAGE HAMMER READING : 4445 -

AVERAGE COMPRESSIVE STRENGTH :  422.535 kg/em2

REMARKS :

TESTED BY:

B

_A‘FRE;%'V. FELIX JR.

D-6



CONCRETE TEST HAMMER

- NAME OF FACILITY: 5-CONN. CHANNEL (SB #1-SB #2) DATE OF TESTING: 9/10/9%
STRUCTURAL MEMBER:WALL

TEST RESULTS:

a. - TOP

! TEST NO. ! 1 ! 2 ! 3 ! 4 ! 5 !
! HAMMER ! 42 ! 35 ! 39 | 41 ! 44 !
) READING ; : ! : i j
T e s et i o St & o i e s e b AR k. 2k R 7 e i et ek Sk i T S S8 B ok Tk e A S o b e Y S8 A ik S % Ao A T P S . Sk 2Ry 1 Y. R S YL o 1k b Sk S e i e 1
L] B [}
| COMPRESSIVE |  426.36 | ~ 365.16 | 377.40 | 408.06 | 456.96 |
VSTRENGTH (kg/cm2)! : ! | I '
! TEST NO. ! 6 ! 7 ! 8 i 9 1o !
! -HAMMER ! 42 ! 40 | 44 ! 38! 38 !
! READING ! ! i ! - '
o e e e e ik s ik e S o 18 3 i 22 e e TR Sk i 5. e 7 ek VA Ak k84 e ke o o R S 1 TR A e L A S A8 o . et — ——-
[} N 1
! _ COMPRESSIVE | 426.36 | ~ 394.74 | ' 456.96 | 365.16 | 365.16 |
'STRENGTH (kg/cm2)! ! ! ) : -
B. ‘SIDE

H TEST NO. ! 1i ! 2 ! 3 ! 4 ! 5 ;
! HANNER ! 42 1 42 ! 44 ! 45 1 45.5 !
! READING H : ' ; ' , '
b o o e o o o .+ 8 950 A o A e R . P 2 At i e S P . i T o e B o . S48 e T R et P AP A i Vo A 2 v e TP 3 Bt e i P s ]
[} . T K . !
| COMPRESSIVE |  383.52-, 383.52 | 415.14 | 431.46 | 439.11 |
ISTRENGTH (Ka/cm2)) H : ! H ;
| TEST "NO. ; 6 i 7 | 8 ' 9 ;10 '
' HAMHER ] 45 '} 42.5 1 43 ! 48 ! 41..5 1
H READING ! ! ! ' ! '
B e e e e e e e e e e o i e i o e e S e ek 4 e £ o 1Y s Yt e T Y A S .l e T L A . < 2k ke % U Ak S S o A TR Yk $ <P it e et 1
t ) 1

1 CCOMPRESSIVE ) 431.46 | 391.17 | 398.82 | 480.42 | 375.%6 |
| STRENGTH (kg/cm2) | ' i ' ! o !
1. T0P - | |

AVERAGE HAMMER READING ' : . . 40.6. _
B _ AVERAGE COMPRESSIVE STRENGTH :. 404.226  kg/cm2
2. SIDE B _
S AVERAGE - HAMMER REAOGING. s AZ.B5 ‘
AVERAGE COMPRESSIVE STRENGTH :: 412.998 kg/cm2
© REMARKS:

TESTED BY:

' /?yggggo’v. FELIX JR.



CONCRETE TEST HAMMER

NAME OF FACILITY: 6~CHANNEL (SB #2) DATE OF TESTING: 9/11/91
STRUCTURAL MEMBER:WALL

TEST RESULTS:

A, TOP
! TEST NO. i L : 2 : 3 : 4 i 5
et et 14 ek i e o e s b i S S i 8 A P A e e A i 2 e et S e b e s 18 A P e et e
1
! HAMMER i 45 ! 41 ! 40 ! 39 ! 44 1
! READING ! | ; | i :
B o o s rm o 4 kTR 7 S Lk £k i e ok ot o 5 S 2 o i S S . e £ S o S 48 A 5 e e e o £ o e e o e et a4 et e 1
1 1
i COMPRESSIYE |  469.20] - 408.00 | 394.74 | 377.40 ! 456.96 !
ISTRENGTH (kg/cm2), : i L : :
! YEST NO. ! 3 ! 7 i 8 ! ? 10 !
e o e v o 80 1k . A i ke 2 S et i . S S S . o . i e P A S P e st e o s e e e e e et e s s
]
! HAMMER ' 42 ! 43 ! 41 ! 41 ! 39 !
! REACING : : : H ! :
e e e et e vt o o o i s s 0 08 8 2 e i e S s e i e o e o e i P 1.k AR i Ve e s A o e ]
1 ] . 1
| COMPRESSIVE |  426:36 | 440.64 | 408.00 | 408.00 ! 377.40 !
I STRENGTH  (kg/cm2) | o ' H H i
B. SIDE
' TEST NO. - 1 ! 2 ! 3 ! 4 ! 5
d et e e BB e e e e e et e e ot et 4 k8 .k e o et e e e e e e St £ e 2 28 2 A e e e e
1
! HAMMER ! 41 ! 40 ! 39! 39 ! 43 1
' READING : i ! - : |
e e e ki e e e s o o e ek 2 8 58 s 8 S e et e e e e o e o s s s 1 0 e ]
1 ]
! COMPRESSIVE ! 367.2 | 350,88 ! 336.6 ! 336.6 ) 398.82 !
'STRENGTH (kg/cm2)! ' ! ! ! : !
' TEST' NO. ! 6 ! 7 ! 8 ! 9 V10 !
b e e s e et et o o S i 30 . 0 4 o e 5 e e o e 7 P A B et 5 e e e e e
]
! HAMMER ! 44 1 41 ! 41 ! 40.5 | 42 1
! READING ! ' ! ; o !
b e e et e e e e e e e e 2 o A 8 e e e e e : . ——— A 1204 S o B o AR ko e e e fm v e i
1 . K ) - 1
! COMPRESSIVE !  415.14 ! 367.2 1 367.2 | 359.04 ! 383.52 !
'STRENGTH (kg/cm2)! ! : ! ' !
1. TOP '
AVERAGE HAMMER READING : 41.5
AYERAGE COMPRESSIVE STRENGTH :  416.67 kg/cm2
2. SIDE . _
AVERAGE HAMMER READING : 41.05 .
AVERAGE COMPRESSIVE STRENGTH :  368.722 “kg/cm?2
REMARKS :

TESTED BY:

A REé& V. FELIX IR.



CONCRETE TEST HAMMER

NANE OF FACILITY: 7-CHANNEL (SB #2) DATE OF TESTING: 9/11/91
STRUCTURAL MEMBER:WALL

TEST RESULTS:

v TEST NO. )1 Lg v b4 o5
b o e e et ot o v o o o o S i 0 . e e S S 5 St T 2k e o B 88 A S A Sk e e s, £k Ak L i T TR R B e a1 o YT il S A
i o : ; :

! HAMMER ' 44 421 50 ! 48

i READING i : |

]
! COMPRESSIVE |  382.50 | ' 443.70
'STRENGTH (Kg/cm2)!

o o o 8 2 o 7 P +2m e e m i 0t 5+ Sk A 8 i i R A S 5 o £ i bt a0 e ki 1 S i S b kot o

e e e e e e e e e e o i s e L
: HAMMER !
: READING :
e [
i -

| COMPRESSIVE |  397.80 |  525.30
| STRENGTH (kg/cm2)

i, ki 4, A, it . e e AR i e T e e S Sk e L TR W e T TR VA e e g S e g S A .t ot Y o e i

HAMMER :
READING |

L]
i
1
k
]
:u
\ COMPRESSIVE H
1 1
i 1

J
! HAMMER !
} READING !

| COMPRESSIVE | :
ISTRENGTH (kg/cm2)| )

1. SLOPE

AVERAGE HAMMER READING 44 .3
AVERAGE COMPRESSIVE STRENGTH :  449.31 kg/em2 .

r

‘2. SIDE - -
AVERAGE HAMMER READING : L
AYERAGE COMPRESSIVE STRENGTH : - kg/enz

RENARKS: °

TESTED BY:

LY

LFREES%i._FELIx'JR.='



CONCRETE TEST HAMMER

NAME OF FACILITY: 8-ACCELATOR DATE OF TESTING: 9/11/91
STRUCTURAL HEMBER:WALL

TEST RESULTS:

A, TOP
! TEST NO. ' 1 ! 2 ! 3 | 4 ' 5 |
o e e et et et e ot 2 v 1 e T St L2 £ TP A R L1 42 05 AP L . A . e s <tk TR LA S e A A S Vot S8 it A e . Mt ek i o A 0 . A 25 . Y i o 4t A B e
[}

! HAMMER ! 46.5 ! ig ! 46.5 ! 50.5 | 46 |
' READING ! i ' i ' t
b e et et e et e o e o otk e e e s o e et e o e e s e et e e e e e e oo e e 0t At A S e+ Y 0 e A AR A Sk k. S £ k. o . SR S S ke k8 S S s ]
I T 1
| COMPRESSIVE |  494.70 | 520.20 | 494,70 | 558.96 | 484.50 |
1STRENGTH (kg/cm2) | _ : | : : i I
' TEST NO. L g f7 ! 8 t9 A 1
e e e o e e e e e e e e e e et vt st A e i e AP A ot i S s S ko A, Sk P At St B A
F

! " HAMMER { 48.5 | 50.5 | 47 ! 52 |} 47 1
: READING | i | i i ;
O S 1
1 . - : 1
| COMPRESSIVE | 530.40 | 558.96 ) 504.90 | 581.40 | 504.90 |
'STRENGTH (kg/cn2)! : i g -: A

B. SIDE
! TEST NO. f 1 ! 2 ' 3 ! 4 ! 5 !
e e e e et e e e e e e et e e e e e e e e e e e Tttt e o e o e T .t . e et e e e Tt . T . Tt 7 e e 1 e mam.

. i
! HAMMER ! 46 ! 46 ! 46 ! 51 ! 48
t READING R ! ; | :
B o e e e = P i £ St 0 A e e e et e et e e o o e e et e . e e e . e ot e s o e . o e e e e e s 2 e e i e s o . et e o e e
i
' COMPRESSIVE. | 446.76 | 446.76 |  446.76 ! 530.4 | 480.42
ISTRENGTH (kg/cm2)| : i | ;
! TEST NO. ! I3 ! 7 i 8 ! 9 !0 !
b e e e e ot e e e et e s v e o e 1m0 et St P 4k . S e e it S k. S % £ e et e . e . o e e e o /. T PP e s . % A B 2t Yre VP P TR A e A A
] ‘
! HAMMER ! 50 ! 50 ! 50.5 ! 48 ! 47 !
! READING ! ! ! ! ! !
S .l
1 : } o |
| COMPRESSIVE | 513.06 | 513.06 | 521.73 | 480.42 | 464.10 |
ISTRENGTH (kg/em2)! s i i i :
1. TOP _
AVERAGE HAMMER READING : 48.25 _
AYERAGE COMPRESSIVE STRENGTH : 523.362 Kkg/cm?
2. SIDE I
AVERAGE HAMMER READING T 48.25 0 -
'AVERAGE COMPRESSIVE STRENGTH : 484.347 kg/cm2
REMARKS :

TESTED BY:

AL REégkg%)FELIR-JR.



CONCRETE TEST HAMMER

" NAME QF‘FACILITY: 9-ACCELATOR ' "DATE OF TESTING: 9/11/91
'STRUCTURAL MEMBER : WALL ‘

TEST RESULTS:

A. TOP
! TEST NO. ! 1 ! 2 ! 3 ! 4 ' 5
T i s e e m e 7 e S o e S, Sy e i S e =t~ e e ke e S A AR i A g e AL v e A A Lt i e S i S L A N T SR PR A A . T R S s 0 S I i s
1 .
! HAMMER ! 48 ! 46 ! 42 ! 45 ! 44 !
! READING ! ! { : ' i
| S S i S ek kit 45 MR 48 A0 i, T A U o TR L o R PR o e . 2 S o 7 2 v 2 S o . e £ 2. v ke 7 2 2R B A 7 e S e 23 1
1 ] . ]
| COMPRESSIVE |  520.20 | 484.50 | 426.36 | 469.20 } 456.96 |
'STRENGTH (kg/om2) | d ' ; o
! TEST NO. ! 6 ' 7 i 8 ! 9 fe 10 !
o i e e vt s e e i A e T M, i o 1 S A s A P e AR S T A A S S A A T o kA e . e i . e ks e e B o e kP e
b
i HAMMER : 44 1 44| 40 ! 43 46 !
: - READING ! H ' ' i :
b o e o e e i . 3 o e skt ot o e o iy ik i~k e e 1 2 o 2am £ Sk S e o LAES . Ak R e A P e o 8 P T Ak o hm A A0 o o R, R S STy B S s . £ . o 3t ]
1 ) i L
! COMPRESSIVE | 456.96 | 456.96 1 394.74 | 440.64 | 484.50 |
ISTRENGTH (kg/cm2}] ; \ ; S :
8. SIDE
! TEST NO. ot 1 ! 2 ' 3 : 4 ! 5 )
T T T T T T e T e e e T T e T e
b HAMNER | 48 | 46 43 45.5 ! 49 !
H READING S : / ( : :
b o e e e b s e e Sk i s P s e . S mm ek PR S AL i P 0 A P . e e o 7 TR, S S . 48 St e e S i Vi SR T A 0 A i . o S g T . e S P . B b
P T T !
! COMPRESSIVE ~ |  480.42 1 446.76 | 398,82 | 439.11 | 495.72 |
CISTRENGTH (kgfcm2)) | } T i ' i
. TEST NO. ! 6 ' 7 ! 8 ! 9 10 !
o e it e o B S . A o o e . S et . 7 e St o it St S o e i kot e e . e R £k s s e e e e A e L S, LA Ak A 4 S S e 4 L AL B L kA
H .
! HAMMER | 49 43! 49 ! 49 4 43
J READING . : ; ; :
e o e e e o et o s 7t o e e e o e 4ok e e Tk Sk e P . ki ok R A A L A e P T L S Y 8 o Ak T e A <4 L R Ty TR R e . 8 AR e AL 1% 3 e 1
i : . ; !
! COMPRESSIVE ~ ]  495.72 | 398:82 ) 495.72 | 495.72 | 398.82 |
I STRENGTH (kg/cm2)i ! : | i ;
1. TOP o _ :
 AVERAGE HAMMER READING : 44,2 o
) 'AVERAGE COMPRESSIVE STRENGTH : 459.102 Kg/cm2-
2. SIDE - . S
- AVERAGE HAMMER READING 't - 46.45
AVERAGE COMPRESSIVE STRENGTH = 454.563  kg/cm2
REMARKS 1. '

CTESTED BY:

| ;yé%gégé. FELIX JR.
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CONCRETE TEST HAMMER

NAME OF FACILITY: LO-FILTRATION PLANT NO. 1 DATE OF TESTING: 9/11/91
STRUCTURAL MEMBER:WALL

TEST RESULTS:

A. TOP
H TEST NO. : 1 i 2 h 3 ! 4 : 5 !
b e et i e 1k 8 R A 8kt Sk 7 e o e e k. " o8 o o e - e 2 s S St S e . S e e Y Pt 7 P PR o A A A Stk ok ok S8 et e e o e e
]

' HAMMER ! 46 ! 44 ! 50 ! 48 ! 47 ¢
! READING ! | ; | ' !
b e ot ot e rrm ki . S8 P . . S S A L. B b k8 S Sk Ak ki e e s . o e 23~ " o P e S P #1 0m  Fo. FR ot ittt et e ]
] : B ]
! COMPRESSIVE |  484.50 | 456.96 ! 550.80 ! '520.20 ! 504.90 !
| STRENGTH (kg/cm2}! i i : i |
! TEST NO. ! 3 ! 7 ! 8 ! 9 10

L e 1 v 7 7 a0 7. AL P . S ke . . A, AR P At A 308 S, S e YR R R . B S A B .S S ke i e e . ke e 1 A T4 R 7 R L Y Y s e o e
1

! HAMMER ' 47 1 47 1 50 ! 44 48 1
: READING ! | ; - s !
b e e e et o o o e et o 0m 2 o £ o e R et A o ok o e o mrt ot P ——————— : ]
1 . ]
! COMPRESSIVE | 504.90 ! 504.90 ! 550.80 ! 456.96 ' 520,20 !
'STRENGTH (kg/cm2)! . - : i i

B. SIBE
' TEST NO. ! 1 ! 2 ! 3 ! 4 ' 5 !
L o e et 0 o . e A Sl e A A e e e e e e o e o e i e T 3 St e AR s Sk e e e e e e .+ et e ot
! :
! HAMMER ! 48 ! 47 | 44 44 ! 42 !
! READING ' : : : . :
b e e e e i e vm ok i it . 8k 8 e i £ . 7 S e ot e e e A S 8 e 1 e et Pt s e e e e ]
] . ) . . 1
! COMPRESSIVE |  480.42 ! 464.1 ! 415.14 ! 415.14 | 383.52 !
'STRENGTH (kg/cm2)! ! ' : o '
! TEST NO. ' 6 ! 7 f 8 ! 9 10 !
b e e o e et o 7 i i P L A Al 1kt ot e P . e k.t St 7t 7 7 B P S Stk et e
1] ) *
L HAMMER ! 51 ! 45 ! 49! 47 ! 42 !
: READING : ! i ! ! i
b e e e e A o o o e 2 . 0 e . e S e . o s 05 10 i .40 3 R, e s s e e e e e e vt wen e b
i - . ]
| COMPRESSIVE |  530.40 |  431.46 | 495.72 | 464.10 | 383.52 !
ISTRENGTH (kg/cm2)! : ' i S T

1. ToOp

AVERAGE HAMMER READING : 47.1 _
AYERAGE COMPRESSIVE STRENGTH : 505.512 kg/cm2
2. SIDE _
AVERAGE HAMMER READING T 45.9 -
AVERAGE COMPRESSIVE STRENGTH : 446.352 Kkg/om2
REMARKS :
 {ESTED BY:'
A REJL Y. FELIX JR.



CONCRETE TEST HAMMER

-NAME OF FAGILITY: 11-FILTRATION PLANT NO. 1 DATE OF TESTING: 9/11
STRUCTURAL MEMBER:WALL

TEST RESULTS:

A, TOP
t TEST NO ! 1 ! 2 ! 3 ! 4 ! 5 '
1 o s e e o e i o s ot e i it R o A i R 0 i ok % e A T TP . W24 o . S5 e b 7m L LR A 3 8 Vi A T i e S e Yo e
¥
! HANMER ! 52 ! 51.5 ! 50 ! 50 ! 52 !
i - READING ' ' : | R R
| o o e o v e e e et . e s o e S At e S e e . o e 17 1 - i i e <l e e LR Ay 8 A Sy 7 P By o S Lo S o e i S S o . o o R oy R A A G ]
I - I
' COMPRESSIVE ! 581.40 ! 573.24 | 550,80 | 550.80 ! 581.40 |

{STRENGTH (kg/gmz): | N ; i !
! TEST NO. ! 6 ! 7 ! 8 ! 9 ' 10 '
b o e e e e e s i m it i i o e e e s Yk i PR s o 4. S e i e S e e v A, A i A ek 1A A L A A S o i e e S P o e i e L e A

T
: HAMMER { 51 ! "852 4 49 ¢ 55 ! 50 !
! READING H ] ' ! i |
B e o et ke 1 e P s A e e S et . et e o i et e ek e T e e AR e o ke e St . e i e o e R AL S T Sk e o T I
] K - . . o

-1 COMPRESSIVE ! 566.10-1 581.40 |} 535,50 | 612.00 } 550.80 |
1 STRENGTR (kg/cmz): ! ! ! ! N

B. SIDE
! TEST NO. t 1 J 2 ! 3 ! 4 ! 5 !
L U S S
! HAMMER ! 50 | 49.5 ! £6 | 53 ! 48
d READING ! } : : ;

b e e e e e v e e e e T S v T S b L B, i . ok i e s i e A Sk ek T o S . gy S £ o Sy S Sk o
i ) ’ . t
| COMPRESSIVE | 513,06 } 504.39 |- 446.76 | 564.06 | 480.42 |
ISTRENGTH (kg/cm2)! ' ! ; i '
; TEST NO ! 6 ! 7 ! 8 ! 9 P :
| e e e et e v e s e i S s e P . S g e o Sk A o 7 3 S e e R L A A R A S e e e T k. ek v, 4, T o TR R A S0 T P e
] . ) ] . ;
¢ HAMMER ! 48 ) 46 4 46 ! 46.5 ! 50 !
! READING : i ! 1 o '
] i = o e o i i S R S A ) o e L
] ] - ) t
| 'COMPRESSIVE ~ |  480.42 | 446.76 | 446.76 | 455,43 1 51306 |
:STRENGTH_(kg/cmZ): i i ' a :
1. TOP :
AVERAGE HAMMER READING : U51.25
_ AVERAGE COMPRESSIVE STRENGTH : 568.344 . kg/ém2
2. SIDE , _ . :
. AVERAGE HAMMER READING D 483 - ,
_ 'AVERAGE COMPRESSIVE STRENGTH : 485.112  Kg/em2
REMARKS:

TESTED. B?:

H FREDO V FELIX JR,



CONCRETE TEST HAMMER

NAME OF FACILITY: 12-WASH WATER RECOVERY BASIN
STRUCTURAL -MEMBER:WALL

TEST RESULTS:

DATE OF TESTING: 2/11/91

t HAMMER
I
]

1
]
READING ¢

1 .
i COMPRESSIVE :
| STRENGTH (kg/em?2) |

i
i HAMMER
]
]

}
! COMPRESSIVE !
'STRENGTH (kg/cm2)!

! HAMMER !
: READING :

o]
o
o
o
o)
™
w0
w
—
=<
m

READING

13
1
P HAMMER '
i ]
I

I
! COMPRESSIVE !
| STRENGTH (kg/em2) |

1. .1T0P
2. SIDE
REMARKS :

AYERAGE HAMMER READING
AYERAGE COMPRESSIVE STRENGTH

" AVERAGE HAMMER READING
AVERAGE COMPRESSIVE STRENGTH :

2 i 3 : 4 ' 5 i
41 39 | 40 | 40 |
: i : :
!
408.00 | 377.40 |  394.74 | 394.74 !
i y : i
7 o8 9 10 {
41 ! 38 | 39 ! 43 !
] ] 1 1
; ] 1 1.
]
408.00 | 365.16 ' 377.40 ! 440.64 !
i : | i
2 ' 3 i 4 i 5 i
39 ! 39 1 39 ! 40
: i 4 :
i 1
336.6 ! 334.6 | 336.6 | 150.88 |
v ' i i
7 ro.8 ! 9 t10 :
40 ! 41 ! 40 | . 40 |
] L] 1 1
t 1 i . ]
e e e e e i T ok o 978 o it ek S e _mm_:
350.88 |  367.20 ) 350.88 | 350.88 |
: i b A
: 40.3 - :
1 398.718 kg/em?
: F39.7 - _
346.8 Kkg/cm2

TESTED BY:

*

AL'RE;%QG; FELIX JR.



CONCHETE TEST

NAME OF FACILITY: 13-WASH WATER TANK NO. 2
STRUCTURAL HEMBER:WALL

TEST RESULTS:

HAMMER

DATE ©

F TESTING:

9/11/91

e e e oo ey S s s AR IR Mk o S A T T A Y S A R R o o Y . s i P . i T e o S T4 Y e S T e e e A o e S o

A, TOP
! TEST NO. ! 1 ! 2 !
1 . .

! "HAMMER ! 43 41 |

! READING ! : :

]

! COMPRESSIVE |  440.64 |  408.00 |}

'STRENGTH (kg/cmz): : '

! TEST NO. ! 6 ! 7 !

]

! HAMHER f 38 ! 41 1

: READING | j ;

t _ e

! -COMPRESSIVE | 365.16 | 408,00

I STRENGTH (kg/cm2) | ' i
B. SIDE

, TEST NO ! 1 ! 2 !

I

! HAMMER ! . 39 ! 39 !

! READING : | ! !

1 . -

! .COMPRESSIVE ! 336.6 ! 336.6 |

:STRENGTH (kofcm2)| ' '

! TEST NO ! 6 ! 7 !

1 : ‘ ;

o HAMMER 42 ! 411
! “READING - b ! 7 ;
3
! COMPRESSIVE ' 383.52 | 367.20 !
:STRENGTH (kg/cmz)’ ' ;
1. TOP o

- AVERAGE HQMMER READING :
AVERAGE COMPRESSIVE STRENGTH
2. SIDE oo _ o
. AVERAGE HAMMER READING s
'AVERAGE COMPRESSIYE STRENGTH-:
REMARKS :

39.85
351.068

. 39.9

350.268.

TESTED

oV FeLt
AYFREDO V. FELTX JR.

! 5
40 ! 37
:
J74 ! 346.80
H
P10
0.5} A1
:
(801 408100
)
P05
40 ! 42
:
.88 ! 383.52
]
t
P10
39 ! 38
: B
60 ! 320.28
T
BY:



CONCRETE TEST HAMMER
NAME OF FACILITY: 14-PUMPING STATION DATE OF TESTING: 9/11/91
STRUCTURAL MEMBER:wWALL - '

TEST RESULTS:

1
' HAMHER :
: READING :

H . -
; COMPRESSIVE
ISTRENGTH (Kg/cm2) |

e et a0 i o o S e o e e kb, 2 S S T T e o 4P S . R . e Ao T AR S L L e o A A A s i e e et

' TEST NO t 6 ! 7 ! 8 : 9 110 '
b e e e e et et e o e e o A e . e b S 2 e e o s 2 A 8 R T T o S T e 0 S L AR s st 1 T
] .
' HAMMER ' 1 ; i : 4
| READING | : : 1 : :
B e e e e e o o e e o o o £ i . T} o T kA e o S . S T T T St e kit T [}
t ) ]
' COMPRESSIVE | | ' : ' '
ISTRENGTH (kg/cm2) | ! | i { 1
B. SIDE
! TEST NO. ! 1 ! 2 ! 3 ! 4 ! 5 '
L e o o e i o e o b 8 T e e T L i o S ey s W T o S T T e o S L L 3 o e o s ks e L R TR e . L5 T A b o 2k At b . e
]
! HAMMER ! 50 ! 46 51 ! 49 ! 43 1
: READING : ' ; _ i : !
b e e o et e et e i o e e o e T o S, S 8 T ok T T i S T 2 A R TR ko S S e o e T e e !
1 ]
: COMPRESSIVE !  513.06 ! 446.76 ! 530.4 |  495.72 | 398.82 |
:STRENGTH (kg/fem2) | ' H ! ; ! '
i TEST NO. t 6 ! 7 ! 8 ! 9 110 !
:__—f‘ _____________________________________________________________________
b HAMMER ) 445 ) 43 ! 43 ! 46 | 49 !
! REQDING ; ! ! : : : :
8 e e e et e e e ke o ek ek A T 2 4 ke o T S TR s L 8 S S s o e i T T e e e ST Y i, e T s T A e ]
1 . I
! COMPRESSIVE | 423 30 ! 398.82 | 398.82 |  446.76 ) 495.72 |
TSTRENGTH (kg/cm2) | ! ' ! S !
1. TOP .

AVERAGE HAMMER READING @ . . _

AVERAGE COMPRESSIVE STRENGTH : T kglom2 -

2. SIDE _ _ : -

AVERAGE HAMMER READING T 46.25 L

AVERAGE COMPRESSIVE STRENGTH :  449.718 ka/cm2

REMARKS :

'TESTED.BY:

ﬁL/ﬁé;u V. FELIX JR.

D~-16



CONCRETE TEST HAMMER
NAME OF FACTLITY: 15-PUNPING STATION DATE OF TESTING: 9/11/91
STRUCTURAL MEMBER:WALL

TEST RESULTS:

e Al e P . A S . . A A0 P oy P L b i e e e e S k. 4, S A T 4 ey Vo Sham b 5 ekt ot o kAt o A ARk ) TR 44 S L o L ok b S, T ek e e Lk T

! :
! HAMMER : i
! READING ! !

i
! COMPRESSIVE |
'STRENGTH (kg/cm2) !

e S R S A 48 Y1t T R AR et S o 4 Y S o e ek o e ek Sk i P i R L AR, S A SR S S S e ek ARk SV SR S LR R L e S o o s o e okt o et i i, e

' TEST NO. : 6 : 7 t8 : 9 b
L e e e et e o e e A TR, A 1 2 2 e o B . e S R T P A S e P 3 o A S A e 5 4 T R T A ot M St

i

. HAMHER B i i [ i [

S READING : : : | | f

1 et i

| 'COMPRESSIVE | ; ' | : )

ISTRENGTH (kg/cm2)| : o | R ;

B. SIDE

[ TEST NO. ; 1 Vo2 V3 b4 b5

: _________________________________________________________________________

! HAMMER ! 45 | 50 | A4 46 52 )

: - READING ! ! ; : ! ;

T e et et e e e e o A e e e e AR P 7 S 2 Y A e T S A o e A i S Sk L A AL A TR Y1k o B . F M o T Ak S S S e e i

[ . . 1

! COMPRESSIVE | 431.46 | 513.06 | 415.14 | 446.76 | 546.72 |

ISTRENGTH (kg/cm2), : : ) i ;

! TESTNO. ) 6 r7 I - N L0

b e e e e s 218 e e 7 1 . ot . S22 o < et e o A 7P . . e i P S S P i Y o i e Tl Y,y S o o e o i S TR T e Trm

i : )

; HAMMER . | 51 | 51 ! 51.5 | 52 | 50 |

: READING P | i : ; :

b e et e e i o e e ot e e e R A e i 8 a8 A8 T 7 e o Y 8 ket e 1

i R ) 1

| COMPRESSIVE . | 530.40 | 530.40 | 538.56 | 546.72 | 513.06 |

{STRENGTH (kg/cm2)) L | : b o

1. TOP | |

AVERAGE HANHER READING T -
_ AVERAGE COMPRESSIVE STRENGTH : ka/cm2
2. 'SIDE _ S _ | _
o - AVERAGE HAMMER READING T 49.25
AVERAGE COMPRESSIVE STRENGTH : 501.228 kg/cm2

REMARKS

TESTED BY:

iyggéLO'v.'FEer'JR,

D~-17



CONCRETE  TEST HAMMER

NAME OF FACILITY: L6-EXISTING 50 MG RESERVOIR DATE OF TESTING: 9/11/91
STRUCTURAL MEMBER:WalL - '

TEST RESULTS:

e e it L T L AL Uk G e e Akt S ) AR S Tk e ek b e e i St e . o R, .t S5 4 Ak by 7k e e e S e o 7 e P 4P e ot 1k . k£ i e o e

! HAMMER !
! READING ¢
e e e e e ot 8 ot e o e 7 e ettt e+ s 0ttt 2t e ot e e e e e

. . 1
} COMPRESSIVE 484.50 | 56610 . 535.50 .|
i i I
| | 1

STRENGTH (ka/cm2)

1
H COMPRESSIVE
}STRENGTH_(kg/cmZ)

469.20 )  566.10 ! 448.80 ! 484.50
] t :
1 i ’

! HAMMER !
! READING b

]
! COMPRESSIVE :
{ STRENGTH (kg/cmz):

464 .1 1 213.06 | 446,76
1 .
! :

I YEST NO. ! 6 ; 7 g : 9 T, DR
! HAMMER ; 48 ! 46 | 49 ! 46 ! 50 !
; READING : i : ¥ ! !
e e e e e e e e et o o o e o e et et et e e [ .
1 1
| COMPRESSTYE | 480:42 | 44676 |  495.72 ! ' 446.76 | '513.06 !
VSTRENGTH (kg/om2)! o ; ! b !
i. TOP
AVERAGE HAMMER READING 47.25
AVERAGE COMPRESSIVE STRENGTH 506.736 - Kg/cm?
2. SIDE -
AVERAGE HAMHER READING ST R
AVERAGE COMPRESSIVE STRENGTH 475:116- kg/cm2.
REMARKS :
TESTED BY:

LY

ALE EDg V. FELIX JR,

D<18



-k

"CONCRETE TEST HAMMER

NAME OF FACILiTY:_l?*EXISTINS 50 MG RESERVOIR DATE OF TESTING: 9/11/91
STRUCTURAL HEMBER:WALL

TESY RESULTS:

AL TOP
! TEST NO. ' 1 ! 2 : 3 ! 4 ! 5 '
: HAKMER ' 46 ! 46 ! 43 ! 40 | 45.5 !
D REMDING | | 1 : P
1 o eme e e o sk e i e i o o e o o e R A e 4 s A S A A 8 S £ P e 7 . S50 A T Bk o+ o S T e 1 P o Ak i e ko i !
! . . . R 1
t COMPRESSIVE -+ ! 7484.50 !  484.50 ' 440,64 |  3I94.74 | 479.40 !
ISTRENGTH (kg/cm2) | : ! ! L N
¢ TEST. RO. ¢ 6 ¢ 7 t 8 t 9 D {
' HAMMER ' 45 ) A4L5 ) 45 1 43 40 |
i READING ! ! : ' ! !
b o v 1 A, s et v e o e o e ot . S iy e St . e i i ety el v o e ek e v Tk ik k. e o4 A S e R P i VR WA ik 2 P8 e e % Yo e e S R LD S 08 514 i A o 1
1 ' o Tt
| COMPRESSIVE |  469.20 | 459.00 | 469.20 | 440.64 | 394.74 |
} STRENGTH (kg/cmz}| ' i : e ' )
B. SIDE
: TEST NO. : 1 ! 2 : 3 H 4 ' 5 !
! " HAMMER - 48 ! 46 431 48 ' 43 !
: READING ! ! ! o ; :
L e et e o 7o st o 7o P 2 S 7 i A 7P e SR S o o o T s o e s . S i e e e e o k. e e ik . e 1 ik e ik e AL Ak e SR ek i
F . . 1
| COMPRESSIVE | ~480.42 | 446.76 | 398.82 | 480.42 | 398.82 |
| STRENGTH (kg/cm2) ! | : : b
! TEST NO. : 6 ! 7 ! 8 ! 9 LoD i
I HAMMER | 42 | 46| 43 | 40 |- 43|
! READING ! ' ' : ' i ' ;
P U e o i e e e A o Sty . o . . e e 7 . Vi i et Aty . e ke . e B T 2 S e e e e ik e i
I B o . 1
! COMPRESSIVE - |  383.52 !  446.76 | = 398.82 | -350.88 ! '398.82 |
| STRENGTH (kg/cm2) - ! | S : :
1. TOP _ o

AVERAGE: HAMMER READING ' : 43.8 .
.. AVERAGE CONMPRESSIVE STRENGTH -z 451.656 kg/cnz .

2. SIDE .

' AVERAGE HAMMER READING ~ @ =~ 44.2: -~
AVERAGE COMPRESSIVE STRENGTH @ 418.404  kg/cm2
REMARKS:

TESTED BY:

AL EO;V. FELIX JR.



CONCRETE TEST HAMMER

NAME OF FACTLITY: 18-PARSHALL FLUME DATE OF TESTING: 9/11/91
STRUCTURAL MENBER:WALL :

TESY RESULTS:

A, TOP
| TEST NO. ) 1 : 2 : 3 ! 4 ; 5 !
! HAMMER : 29 ) 43 ! 45 | 37 ) 39.5 |
i READING : ; i : i :
T et vrm o S 7 e S R U TR S Ak S S S0 S e A T £ e 8 Bk Y S e S P AL Sl A S Y S, AP R e e R 4 LA il R Ak e e e e et e e o 1
i ; - - 1
| COMPRESSIVE | 377.40 | 440.64 |  469.20 | 346.80 ! :385.56 !
ISTRENGTH (ka/cm2)| : ; | v :
; TEST NO. ! 6 ! 7 : 8 ! 9 P10 :
: HAMHER ; 44 | 38 | 40.5 | 39 | 40 |
| 'READING : : g : | |
b e e e v o x4 . 7 7 . B e e . S v e . o o T 5 o . . . o e et e . et e e o e e e e e e et e e e e S, 1
] : . |
! COMPRESSIVE |  456.96 | 365.16 | 397.80 | ° 377.40 | 394.74 |
1STRENGTH (kg/cm2) | : | ! i i
B. SIDE
! TEST NO. : 1 ; 2 : 3 L4 : 5 :
! HAMMER : 36.5 ! 35.5 | 42 | 36.5 | 38 |
! READING ! = ! : ! !
B et et srm e 8 e e 8 ot A S48 S A8 o i A i 1ok i o S VA 1 e T ok A A Vi e o 88 AP 1k Tk 8 AR, Pt SV TR R s A A V7B e SRR YA s T AT o A AL S ks S Ak £ o ok o e s o ]
f : . ]
| COMPRESSIVE | 298.35 | 283.05 | 383.52 ! 298.35 | 320.28 |
{STRENGTH (kg/em2) | ; ' ' i i |
' TEST NO. : 6 ! 7 ! 8 ! 9 P10 :
: HAMMER : 39 | 43 ! 42 | 40 38 |
i READING -1 : 4 : ' '
b e e e e e e e e e e e o o o ek ok ek R o ek e i o e ko e ko S e . ek s o ek ok e o . o e ot A . e e e A S 2o i
t : ) 1
! COMPRESSIVE | 336.6 | 398.82 | 383.52 | 350.88 | 320.28 |
ISTRENGTH (kg/cm2)} 1 { : ; )
1. Top _
- AYERAGE HAMMER READING 40.5 .

AYERAGE COMPRESSIVE STRENGTH: 401.166  ka/cm2
2. SIDE -

AVERAGE HAMMER READING : 39,05 .

AVERAGE COMPRESSTVE STRENGTH: 337,365 kg/cm2
REMARKS :

TESTED BY: -

ALFR Do7b? FELIX JR.



CONCRETE TEST HAMMER

" NAME OF FACILITY: 19-SEDIMENTATION NO. 2 DATE OF TESTING: 9/11/91
STRUCTURAL MEMBER:WALL

TEST RESULTS:

A, TOP
' TEST NO. ! 1 ' 2 ! 3 ! 4 ! 5 :
' HAMMER ! 38 ! 43 ! 40 ! 39 ! 44
! READING ' ' : : : |
B e vt e <o e et et Ao o o Aok o A o e Pk A A1 S 1k oA L AL St 2 S A8 A R e S S A T b YR o B o A SR A R R R S S Y o e S o e e ]
] H
! . COMPRESSIVE | 365.16 |  440.64 |  394.74 |  377.40 | 456.96 |
'STRENGTH (ka/cm2)) ! H ‘ H :
! TEST NO. H 3 ! 7 ! 8 ! 9 10 !
H HAMMER ) ‘40 ! 41 ¢ 40 ! 43 45 !
H 'READING ! L : ! i o
e et e i e L ot S e e okt e e £ S8 S et s i e A P e e e 8 A R . o s S e i
i ]
' CONPRESSIVE ! 94 .74 1 A0B.OO )} 394.74 | 440,64 ) 469,20 )
LSTRENGTH (kgfcm?)' H i i : '
B. SIDE
! TEST NO. ! 1 ! 2 ! 3 ! 4 ! 5 !
! " HAMMER ! 40,5 ! 39 ! 38 | 38 | .38 !
: READING d ! ! ! ! ;
B o e e s . 2 i ot i . 1 0 ol o o e e e 72 k. s o P e s o . e e e v e ok e A ¥ L e . R M e i i e A o e Y A A S Sk ok ]
1 . ]
! COMPRESSIVE | 359.04 | 336.6 ! 320.28 ! 320.28 | 320.28 |
{STRENGTH (kg/cm2) | P ! ' H i
! TEST NO. : 3 ! 7 ! 8 ! 9 'o10 !
H HAMMER ! 40.5 ! 40 ! 40 ! 40.5 ! 42
' READING : ; : ; : :
B o e em i e ot e e e kP Sk ke o a1t ot o S g et ek i e e R 7 AL i T o S S oA FRA S T e St Pt i ek e et 1
! ] . ) : 1
! COMPRESSIVE ) 359.04 | 350.88 | 350.88 | 359.04 ; 383.52 |
YSTRENGTH (kg/cm2), ! : : : '
1. TOP .
‘AVERAGE HAMMER READING : 41.3
. 'AVERAGE COMPRESSIVE STRENGTH: 414.222 kafcm?
2, SIDE - _
ﬂvERAGE.HaﬂﬁﬁR READING : 39,65
AVERAGE COMPRESSIVE STREMNGTH: 345.984 kg/fom?2
REMARKS:
TESTED BY:

=

ALF_Edghf% FELIX JR.



CONCRETE TEST HAMMER

NAME' OF FACILITY: 20-SEDIMENTATION NO. 2 : DATE OF TESTING: 9/11/91
STRUCTURAL MEMBER:WALL ' o '

TEST RESULTS:

A, TOP
' TEST NO. | 1 ! 2 ¢ 3 i 4 ! 5 )
! " HAMMER ! 48 ¢ 48 ! 42 | 50 ! 42!
' READING ! ! ! t : !
e e e e e e e e e e e e e e e e e e P2 A e et e m + et e e e et e e e i
1 ]
) COMPRESSIVE |  520.20 | 520.20 ! 426.36 ! 550.80 ! : 426.36 !
*STRENGTH (kg/cn2) | : j I ; i
! TEST NO. ! 6 ! 7 ! 8 : 9 10 !
: HAMMER : 50 ! 46 ! 50 ! 48 ! 45 !
i READING ' : ' : ' B
e e e e e e e e o e o 1 e P S At o e ot e 2t e em e e e e e e 1
1 . 1
| COMPRESSIVE - | 550.80 | 484.50 | 550.80 ! 520.20 ! 469.20 '
{STRENGTH (kg/cm2)! ! ! ! . o
B. SIDE
' TEST NO. Lo L2 '3 L4 b5
! HAMMER ! 50 | 42.5 ! 44 ! 44 ! 50 !
t READING ; ; ; ] ! :
e e e et e o et o et e e e 0 A P ot et et o e e e e e e e o 1
i . i
i COMPRESSIVE | 513,06 | 391.17 | 415.14 | 415.14 ! 513.06 '
'STRENGTH (kyg/em2)! ; ! ! H ;
i TEST NO. ! 6 : 7 ! 8 ! 9 110
! HAMMER R 48 | 50 1 50 | 42 1
f READING ! ; ; ! : _ :
e e e e e o ot i e e 78 2 e St e e et e e o e et s e e et 13
] . 1
|  COMPRESSIVE ~ |  446.76 | 480.42 | 513.06 ! 513,06 | 383.52 !
ISTRENGTH (kg/cm2)! o ! : h S
i. TOP

AVERAGE HAMHMER READING ; 46.9

AVERAGE COMPRESSIVE STRENGTH: 501.942  Kg/cm?2 -
2. SIDE . _ '

AVERAGE HAMMER READING : 46.65 )

AVERAGE COMPRESSIVE STRENGTH: . 458.439 kg/em2
REMARKS 1

TESTED BY:

AL 568'3. FELIX JR.



© CONCRETE TEST HAMMER'

 NAME OF FACILITY :21-PARSHALL FLUME NO. 2 DATE OF TESTING: 9/11/91
STRUCTURAL HEMBER:WALL

TEST RESULTS:

A. TOP
P TEST NO. 1 1 L2 b3 L4 b5
| HAMMER : 40 | 40 | 33 ) 35 42 |
: READING i : i : % {
1 o e rm e e e o e e e Tt A+ ok A e kR ki 6 UL . T 5 e S A e . 7P, S . P 18 S e P o b e o S S o S0 S SR R i B S S R i
| '
! COMPRESSIVE | 394.74 | 394.74 | 290.70 | 318.24 | 426.36 |
ISTRENGTH (kg/cm2) | : ; | ; :
| TEST NO Y LT - b9 S C
I HAMMER : 40 | 35 | 35 364 . 35.5 |
: READING - | : l { : {
b et i e i i o A i £k P ok A 7R R 1 A A kS S 7 e 8 R L e i o ok e o i e o ek i
1 ) ’ ) ) 1
{  COMPRESSIVE | 394.74 | 318.24 | 318.24 | 334.56 | 326.40 |
I STRENGTH (kg/cm2) | e : i : |
B. SIDE
\  TEST NO. b1 V2 i3 L4 -
: HAMMER : 42.5 | 44 38 | 39 | 42+
: READING : : { : : R
P e s s v S e e S e e ok ke e i e o Ak AL L 1 P e o o 2. 0 S i S e o o o kW A A i
1 ) - ] !
| COMPRESSIVE | 391.17 | 415.14 | 320,28 {  336.6 ). 383.52 |
JSTRENGTH (kg/cm2)| : : : i :
b TEST NO. I LT B T Vo
: HAMMER b 445 44.5 | 42.5 | 45.5 | 40 |
i READING ) : | ! ; :
| s e m e e s e e e Sk e -t 9 1 G S i e 7 S o e A A R . o L, e T i 1 e it e i 1

A i
! COMPRESSIVE -~ | 423.3 |  423.3 |  391.17 | 439.11 | 350.88 |
ISTRENGTH (kg/en2) : : : ; :

1. ToP _

AVERAGE HAMMER READING : 37.15
AVERAGE COMPRESSIVE STRENGTH: 351,696  kg/cniz
2. SIDE . _
'AVERAGE HAHMER READING aE 42.25
AVERAGE COﬁPRESSIVE STRENGTH: 387.447 kg/cm2
_ REMARKS

TESTED BY:

AL Eé% 47 FELIX IR.



CONCRETE TEST HAMMER

NAME OF FACILITY: 22-SEDIMENTATION BASIN NO. 1

STRUCTURAL MEMBER:WALL

TEST RESULTS:

- DATE OF TESTING: 9/11/91

A, TOP
! TEST NO ! 1 ' 2 ! 3 : 4 g ;
! HANMER : 43 | 46 ! 41 ) 40 | 46.5 |
: READING : : : : i t
b e e e e e i i i s e o e e e e S S A R 1 7 T S o e t
H ) 1]
I COMPRESSIVE | 440.64 |  484.50 ) 408.00 | 394.74 |- 494.70 '
}STRENGTH {kg/cm2)| ! ! }. ! !
! TEST NO ' I3 ! 7 ! 8 ! 9 10
! HAMMER L 41 ! 45 1 41} 42 ! PR
: "READING : | i : i . :
] ___._thm_“___________,%“_________,_____M_,_________,n,________._“___.,,__._; _____________________ I
¥ . . ]
- 'COMPRESSIVE | 408.00 | 469.20 | 408.00 , 426.36 ! 408.00 !
'STRENGTH (Kg/cm2)| i : : P :
B.. SIDE
! TEST NO ! 1 ' 2 ! 3 ! 4 ' 5 '
! HAMMER ! 44.5 ! 49 49 | 49 47 |
' READING : 1 ! t -l |
b e e e e e e v o o o o e i o7 P T i T T i £ i i T e e Y o 1
] : ) !
I COMPRESSIVE | 423.3 ) 495.72 ) 495,72 1  495.72 | - 464.1 ]
'STRENGTH (kg/cm2)| ; a : H B
) TEST NO L6 b7 8 L9 S U R
: HAMMER t - 45 ! 51 ! 48 ! 44.5 ! 49.5 !
: READING : | : : o !
1 ._.____.._...,.,,...,_.___._____._......,________,.__..,,.,________....._....,......._,_.,_.__,_________.,.,,.__._.___._____,,.,.,,_,_.___‘_ ________ 1
, : . e
P COMPRESSIVE | 431.46 | 530.4 | 480.42. ) 423.3 ' 504.39 !
}STRENGTH (ka/cm2) ! i g ' i d
1. TOP

AVERAGE HAMMER READING : 4265

AVERAGE COMPRESSIYE STRENGTH: - 424.214 kag/om2
2. SIDE '

AVERAGE HAMMER READING ;o 47.65-

474,453 Kg/fcm?2

AYERAGE COMPRESSIVE STRENGTH:

REMARKS:

TESTED BY:

AL Rengﬁ?vaELixin.



- CONCRETE TEST HAMMER

NAME OF FACTLITY: 23~SEDIMENTATION BASIN NO. 1 DATE OF TESTING: 9/12/91
STRUCTURAL MEMBER:WalLL

TEST RESULTS:

A, TOP
! TEST NO ! 1 ! 2 ! 3 ! 4 ! 5 !
' HAMMER ‘ 43 41,5 ! 38.5 ! 39.5 ! 39.5 |
! READING ! ; i ' i i
L e e e o ot e v e ot Ak ik e o ot e T e ik e e e 2 34k S A e e e e e A A Sttt A 7ok 7k ke e o o0 T AL Al Tl A . S ST e L AR, . e e Ak 1 S . Tk S Bk Y Tt o H
1 - 3
I COMPRESSIVE | 440.64 ) 418.20 !  369.24 | 385.56 | 385.56 |
:STRENGTH (kg/cm2)! ' ! ! o :
! TEST NO i 6 ! 7 ' 8 ! 9 110 !
: HAMMER . ! 40 ! 43 | 40 | 45| 43
! READING ! ' ; ; S ;
o e o e . e ot e ey oy A o e A e . e e P o e 218 A o o 7 e e, e e L e ki ) 8 e T, o A T ot ok S S o o i o 1
1 1
| COMPRESSIVE | ~ 394.74 |  440.64 | 394.74 | 469.20 | 440.64 |
'STRENGTH (kag/cm2) ! : i h | !
B. SIDE
i TEST NO. i 1 ! 2 ! 3 ! 4 ; 5 '
! - HAMHER ' 46.5 | 46 ! 44 43 ¢ 43 !
: ‘READING | ; ! ; : ;
b o e e e e e e e e e e e e e e o o e s ot o i e e e e e e e Ak e 0k oA+ e e . P8 Sk e e e e T8 . s S £ Sy T e i
4 . t
! COMPRESSIVE ! 455 43 ' 446.76 | 415.14 |  398.82 | 395.82 !
:STRENGTH (kg/cmz): i ' ' H :
! TEST NO. ! & ! 7 ; 8 ! g Y10 !
! HAMMER - t 48.5 | 44.5 | 46.5 ! 48.5 ! 41
' READING ! ! ! ' ' '
B e e e e e e e 27 e o o e ¥ e o e et o 2 o et et e o e e e o 2~ Sk i £ e 37 25 e S S i 5 S o T 1t 7o S o
1 - . B §
! COMPRESSIVE | 488,07 ! 423.3 ) 455,43 )  488.07 ! 367.2 !
'STRENGTH (kg/cn2)! 1 | i ' i

1. ‘ToP _ . '

‘ AVERAGE HAMMER READING : 3T
_ - AVERAGE COHPRESSIVE STRENGTH: 413.916 kg/em?
2. "SIDE . :
" AVERAGE HAMMER READING : 45,15 o
" AYERAGE COMPRESSIVE STRENGTH- . 433.704 kg/cm2?

REMARKS :

TESTED BY:

. ) L
-i}22§§§§f;, FELIX JR.



CONCRETE TEST HAMMER

NAME OF FACILITY: 24~DISTRIBUTION CHANNEL (FP # 2) ‘DATE OF TESTING: 9/12/91
STRUCTURAL MEMBER:WALL

TEST RESULTS:

A, TOP
! TEST NO. ! 1 ! 2 ! 3 ! 4 ! 5 !
! HAMHMER ! 38 ! 38 ! 51 40 ! 38 |
: READING : ; ) ; H ;
B o ot e o i i i 1t . 7 o o . S Lt e . £t T e Tt S . b S R kY e e Bk e Y Bk AV T8 S S e Sk 4% T L R S P, S AL S oy o o S 7 i e = ]
t . . ]
| COMPRESSIVE |  365.16 |  365.16 | 08.00 | 394.74 ! 365.16 !
'STRENGTH (kg/cm2)! i ; i i |
' TEST NO ! 6 ¢ 7 ! 8 t 9 19 !
! HAMMER | 37 ! 79 ! 38 | 41 ! 40 !
! READING ; ' ; H H )
b e et e e e e et o e et e kAt o . 1 e T L A . T A L P S o o . o ot e e T e Yk T kS T i S 1
) - ]
| COMPRESSIVE !  346.80 | 377.40 | 365.16 | 408.00 ! 394.74 !
'STRENGTH (kg/cm2)) H H H H i
8. SIDE
! TEST NO ! 1 ' 2 ! 3 : 4 ; 5 ;
! HAMMER : 38 ! 46 ! 43 | 48 1 38 !
i READING : ; ; ; 1 :
b e e e e o e o e ot S vrme ot vt o o e e o e e o e o ke e ek A e 2t e e bk S S s S1m e SR e S P Skt Y T S S PR S . B S 2 S ]
i . . . i
| COMPRESSIVE ' 320.28 | 446.76 ! 398.82 |  480.42 | '320.28 |
'STRENGTH (ka/cm2)} : i ; ' |
! TEST NO ! b ! 7 ! 8 ! 9 P10 !
! " HAMMER ! 411 43,5 ! 47 @ 41 ! 46.5 |
: READING ! ; ; ; { . :
e e o e e e o e AP i s e o e e o . Yt S . A . o e e e Y o o v e S 2 e e S A S e e A S PR AL . AR kAl i S EH
5 . . o 1
I COMPRESSIVE ! 367.2 | 406.98 ! 464.1 | 367.2 | 455,43 !
'STRENGTH (kg/cm2)! - H H i ) :
1. TOP

AVERAGE HAMMER READING s C 39 -

AVERAGE COMPRESSIVE STRENGTH: 379.032 ka/cm?
2. SIDE

AVERAGE HAMMER READING : 43.2

AYERAGE COMPRESSIVE STRENGTH: 402.747  kafem?
X
REMARKS :

"TESTED BY:

| ALFRéph;L

DO V. FELIX JR.



CONCRETE "TEST HAMMER

NAME- OF FACILITY: 25-DISTRIBUTION CHANNEL (FP # 2) DATE OF TESTING: 9/12/91
STRUCTURAL MEMBER:WALL

TEST RESULTS:

! HAMMER '
! READING !
] .

| COMPRESSIVE ! 377.40
PSTRENGTH . (ka/cm2)!

' HAMMER
1
|

'
1
: COMPRESSIVE H
{STRENGTH {kg/cm2) |

e i e o i e i . e s AR P s AR By Y i T okl i T YRR L S A T o e S8 e o, e T o e A s A T e Sk . S T i o 2o T ke . 1 o i

H HAMMER A 48 | 40.5
: READING H

‘ _ .
! COMPRESSIVE _1 480,42 |
YSTRENGTH (kg/cm2) ! i

' HAMMER } 40.
f READING !

1
1 COMPRESSIVE
'STRENGTH (Kg/cm2)
1. ToP
AVERAGE HAMMER RFADING 3 40,35
: AVERAGE COMPRESSIVE STRENGTH: . 397.8  kg/em?2
2. SIDE . _ _ :
AVERAGE HAMMER READING -~ = 44 .
. AVERAGE COMPRESSIVE STRENGTH: U 415.242  Kg/em?

REMARKS ;




CONCRETE TEST HAMMER

AVERAGE COMPRESSIVE STRENGTH:

REMARKS :

D-28

553,707

TESTED BY:

NAME OF FACILITY: 26-FILTRATION PLANT NO. 2 DATE OF TESTING: 9/12/91
" STRUCTURAL MEMBER:WALL
TEST RESULTS:
4. TOP
TEST NO. H 1 L2 ! 3 | 4 | L] i
HAMMER : 51.5 ! 54 | 50 ! 54 | 53 !
READING ! ! : ! ! !
_______________________________________________________________________ 1
. . 1
COMPRESSIVE ! 573.24 ' 612.00 ! 550,80 ' 612.00 '  401.80 !
STRENGTH (kg/cm2)! : | 3 : :
TEST NO. ! I3 ! 7 ! 8 ! 9 10 ¢
HAMMER ol 53 ! 50 ! 50.5 ! 50 ! 53 !
READING ! ! : ' ' i
________________________________________________________________________ ]
. . !
COMPRESSIVE ! &01.80 ! 550.80 | 558.96 ! 550.80 ! 601.80 !
STRENGTH (kg/cm2)! ! ! ! e i
SIDE
TEST NO. ! 1 ! 2 ! 3 ' 4 ;-5 H
HAMMER ! 50 ! 52.5 ! 55 ! 51.5 ! 55 !
READING L ! ! ! ! o
_________ e e o e e e e e ot S A 2 e o . 28 e e ot 2 i ot et e e 01 20 T o At 1 et b e ot i s e
]
COMPRESSIVE | 513.06 ! 555.39 | 597.72 ! 538.56 ! 597.72 !
STRENGTH (kg/cm2)! : H 1 | :
TEST NO. ! 6 ! 7 ! 8 ! 9 A 3] !
HAMMER : 49 ! 54 ! 52.5 | 52 ! 52.5 |
READING ! ; ! ; : :
______________ L L )
. : i
COMPRESSIVE | 495.72 ! 581.4 ! 555.39. ) 546.72 ' 555.39 !
STRENGTH (ka/cm2)! : ' ' I
1. TOP _
AVERAGE HAMMER READING '52.05 _
AVERAGE COMPRESSIVE STRENGTH: 581.4 Kkg/cm2
2. SIDE .
AVERAGE HAMMER READING : 524 ‘
ka/cm?

.iy&;;%gﬁﬁé FELIX JR.



CONCRETE TEST HAMMER

NAME OF FACILITY: 27~FILTRATION PLANT NO. 2 DATE OF TESTING: 9/12/91
STRUCTURAL MEMBER:WALL

TEST RESULTS:

A, TOP
! TEST NO. ! 1 ! 2 ! 3 ! 4 ! 5 !
i "HAMMER ! 50 ! 49 ! 49 ! 50 ! 52 |
: READING : ‘ i ] ] '
| e et ot St s e e i i o i 4 L e T o A Yk k. A £ AR £ i ot 8 Sk R TR . e T T P L S Tt e ot Ak o s e e et ]
3 ’ ) i
| - COMPRESSIVE ! 550.80 | 535.50 | 535.50 | 550.80 | 581.40 |
ISTRENGTH (kg/cm2)| H | ' : i
! TEST NO. ! & : 7 ! 8 1 9 HE R H
H HAMMER : 48.5 } 49.5 } 51 ¢ 46 ) 48 V.
H READING ! : : ' ! t
T e e e e o e e A ot o P L S s et PR A 0 i 7 et S e ek 4 TR T e YA P e e S Y . e . P i S e . . e " 2 m i . S e o e H
! - : i
L COMPRESSIVE ! 530.40 |  540.60 | 566.10 |  484.50 | 520.20 |
'STRENGTH (Kg/fenm2)) ! ' ! ! i
B. SIDE
! TEST NO. ! 1 t 2 ! 3 ' 4 ! 5 !
! HAMMER ! 50 ! .54 ! 52 ! 53 ! 51 !
: READING : : oo A i '
b e e e e o e e e o it s o e 7 Ak e s 7 VR s S st 45 TR L PR i 53 Y PR ik TR, B . £t P PR " T P R U o PP T T e o . e Sk Sm o L e 08 e !
i . ]
! COMPRESSIVE | 513.06 | 581.4 !  546.72 | 564.06 | 530.4 )
ISTRENGTH (ka/cm2); ; H : i |
! TEST NO. 3 : 7 'og T ' 30}
3 - HAMMER ! 49 1 53 55 | 54 | 53 !
j READING \ ; 3 ; ' :
b e e e ot . o 18 k08 o 7P e .k 7 P £ PR T e . A A 8 e A e i 1 e i . 7 e e o o P s . e Ao e e k. A . o S A P A e L R i

oA ) T i : : 1

! COMPRESSIVE .U 495,72 )  564.06 | 597.72 ) 581.4 ' 564.06 )
JSTRENGTH (ka/cm2)! ! ! : ' : ;

L. Top | | | -

AVERAGE HAMMER READING - : 49.3 :
AVERAGE COMPRESSIVE STRENGTH: '539.58 kgfcm2
2. SIDE ' _ : o

AVERAGE HAMMER READING : 524
AYERAGE COMPRESSIVE STRENGTH: . 553.86 Kg/cm2 -

¥ .

_ REMARKS: -

TESTED BY:

A REQE'V.'FELIX ar.

D~29



CONCRETE TEST HAMMER

NAME OF FACILITY: 28-WASHING WATER TANK DATE OF TESTING: 9/12/91
STRUCTURAL MEMBER:WALL o

TEST RESULTS:

a. TOP
! TEST NO. ! 1 ! 2 : 3 i 4 ! 5 !
' HAMMER ! 46 ! 39 | 39 ! 40 ! 38 |
i READING ! : ! | : :
| S ———— o i A M kA Ak S B e e e i e S A Sk S Py o i PV S8 i AL, . L i £k ekt ok e s e St e et o ]
I ¥
| COMPRESSIVE |  484.50 ! 377.40 |  377.40 ! '394.74 | 365.16 !
ISTRENGTH (ka/cm2)! ! ! H | |
! TEST NO. ! 13 ! 7 ! 8 ' 9 ) !
! HAMMER ! 44 ! 42 ] 42 ! 40 | 39.5 !
! READING | ! ! ; ! ;
b e e e e e s e e et e e mm e e e s o e e e e e e S A A L. A Sk e, 7 e e S ot S A S e . 7 e S R Al L
i T t
| COMPRESSIVE |  456.96 |  426.36 | 426.36 | 394.74 | 385.56 !
'STRENGTH (ka/cm2)! i i ! g H
B. SIDE
! TEST NO. ! 1 ! 2 ! 3 t 4 ! 5 !
' HAMMER : 49 ! 48 ! 45 49 ! 49 1
! READING : ' i ; : H
I______,______,____._,_,_,.,,MH...“_,.__,._._-______________________._,,__,_,.__ ______________________________ ]
] . 1
| COMPRESSIVE | 495.72 | 480.42 ) 431.46 ! 495.72 ! '495.72 !
ISTRENGTH (kg/cm2)! ! ! ! b !
! TEST NO. ! & - ! 7 ! 8 ! 9 10 !
! HAMMER ! 42 ) 42,5 ! 46 45 1 50 |
! READING ' i H : . :
l,,,__,_____'__________-__,__._,_._________._.___-___-,.M..,.....Mm_...______._._____________._' At s ok e Y e e et it i i e i -
1 - ] ; T
i COMPRESSIVE . |  383.52 | 39L1.17 | 446.76 |  431.46 | 513.06 !
I STRENGTH (kg/cm2)! ! i ! ; S
1. TOP
AVERAGE HAMMER READING : 40.95 - -
AVERAGE COMPRESSIVE STRENGTH: 408,918  ka/cm?
2. SIDE
AVERAGE HAMMER READING : 46.55 o
AVERAGE COMPRESSIVE STRENGTH: 456.501 - kg/cm2
* .
REMARKS :
TESTED BY: .

ALFREDO 6.*FELIX_JR,

D-30
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APPENDIX E  MFCHANICAL EQUIPMENT LIST

The Study Team conducted an investigation of the mechanicsl equipment

" including quanty, specifications, and operating conditions.

Results of investigation are listed as follows:



NAKE OF PLANT: PLANT NO. |

APPENDIX E  MECHANICAL EQUiPHEHT LIS?

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

NANE OF EQUIPHENT

{. RAPID KIXER
for Sedimentation Basin Mo.l

2. RLOCCULATOR
for Sedimentation Basin Ne.l

3. RAPID KIXER
for Sedimentation Basin Ho.2

¢, PLOCCULATOR
for Sedirentation Basin No.2

'QUANTETY |

ot o e D A e a8 Y g o o8 e e g S o TR L e T o e g e e e e e e e g A M e R AN Rl m

1

12

1

SPECTRTCATIONS

1

1
\VERTECAL TURBINE (LIGHTIN KIXERS)

IHOTOR - 7.5 k¥ (LINCOLY ELRCT. €0.]
FREDUCTION SPEED = 1750/16.8

) “ = 104 rpe
INPELLER SIZE:
LENGTH - 2,350 a
“SHAPT DIANETER - 65 an

THPELLER DUAMBTER- 450 mm
SIZE OF BLADE - 175 mn x 220 mn
NO. OF BLADE - 4

]

'YERTICAL TURBINE (LIGATIN MIXERS)
'HOTOR - 1.5 k¥ (CHARLES & HUNTING)
10UTPUT SPBED -13.7 to 34.2 pn

11

i
i IHPELLER STZE:

LERGTH - i a

SHAPT DIAWETER - 50.4 tm
IHPBLLER DIAHETER-838 ua

SIZE OF BLADE  -528 ma x 210 ma
N0, 0F BLADE -4

t

JVERTICAL TURBINE (LIGHTIN IXERS}
(KOTOR - 7.5 kW (LINCOLW ELECT. 0.}
IREDUCTION SPERD = 17%0716.4

SIZB OF BLADE - 175 om x.220 uwn
0. OF BLADE - A

' = 104 rpa

t

1

{ THPELLER SIZE:

I LBHGTH ~ 23650 e
i SHAPT DIAMETER ~ -~ 65 mp
! TMPELLER DIAKETBE- 450 an
|

I

i

1

ro. .
IYRATICAL TURBIHR {LIGATIN HIXRRS)

UYOTOR - 1.5 k¥ (CHARLES & RUNTING)

10UTPUT SPEED - 13.7 to 3.2 rpa
I

1
- JIMPELLER SIZE:

LENGTH - 2.194 0
SHAFT DIAKRTER -50.4 ma
[KPELLER DIAMETER- 838 mn

-SIZE OF BLADE - 528 o x 210 mn
K0, OF BLADE -4

| CONDITION

j
" TOPERATIOHAL - HEEDS SHAET ALIGNHENT

{ACTUAL OPERATING SPEED - 105 rpm
{TEAR INSTALGED - 1981

ALL ARE OPERATIONAL EXCEPT URNIT

i NO. 12 XHICH HAS NO NOTOR

:AGTU&L_OPEHATIHG SPRED:

; PAIT ¥0. 1 -~ 1% ron
2-15rm
3-23 tpa
{- 12 rpa
5 - 16 rpa
6§-21 rpa
7 - 20 rp2
8 -.20 rpa
§-2rm
10 12 1pm
11- 12.5 rpa
12- -

YBAR INSTALLED - 1981

I .

{OPRRATIONAL - NBEDS SHART ALIGRMENT
| ACTUAL-OPERATING SPEED - 104 rpa
{YEAR INSTALLED - 18381 .

i .
'ALL ARE OPERATIONAL EXCBPT UNIT
(H0S, 6,9, AHD 12 WHICH MAS HO HOTOR
'ACTUAL OPERATING SPEED: '
! UMIT MO, 1- 1§ rpm
: 2-20rm

3-lim -

4 -13 rpr-
5 - 14 rpa

§ - -

7-15rm



APPENDIX E HECHANICAL RQUIPHENT LIST

NAME OF PLANT: PLANT NO. 1

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

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

5. SLULCE GATE _
for Sedinentation Basin ¥o.l & 2

G, DRALN VALVE

‘for Sedinentation Basin Ne.l x)

1, DRAIN VALVE _
for channels at Sedimentation
Basia Ho. 1 & 2

B. ACCELATOR

9, AIR CONPRRSSOR
for the pneunatic contrel of -
sludge extraction valve at

-Aecelator

10.SLUNGE RXTRACTION® VALVE
of Accelafer

11 HARUAL SLUBGE
BXTRACTION VALVE
of accelator
8. KAIN GATE VALVE

b, QUICK OPER VALVE

12, TNRLOW GATR VALVE
~ for accelator basin

'HANUAL OPERATED WITH SLUIGE GATE GUIDR

ISI7R - 2.0nx 2,04 2

! 7 .

IKANUAL OPERATED WITH HANBWHEEL
'GATE VALVE

'S8 - 1.0, =600 mn

’LEHGTH = 330an

'HANUAL OPBRATED HITH H&HB?HEEL
1GATE VALVE

STI8 - 1.0, = 250.m

YLENGTH = 340 mn

1 .

1 . .
AYBRTICAL TURBINB {POOTE-BROS.}

TSLURRY - CERCULATTON

TNOTOR - 18,8 k¥ {0.8. BLCT. WOTOR)
1SIZE - 2300 X 29.0 o

{REDUCTION SPEED:

R PR EI

: = 1.5

{RRCIPROCATING (KORTHINGTON}
VKOTOR - 1.5 kW (BRITESH THOMPSOK}
tAIR RECEIVER TANK CAPACITY
Pl '

VHORKING PRESSURE = 14 kgfew 2

|

'PNEUKATIC DIAPHRAGN VALVE

- ISIZR - 0.0, = 180 m

LENGTH = 180 na

1
H
|
i
1
i
|
|
!
i
L]

—
=
]
oo
B
—r
]
=

YEAR ["STALLED - 1931

'ALL ARE QPERATIONAL
i TBAR TNSTALLED -1935
1

'ALL ARR OPEAATIONAL BUT NOT
ISHOOTHLY . ¥ATER LEARS
YRAR TNSTALLED - 1935

I
t .
1 ) -7 :
{ALL ARE OPERATIONAL BUT MOT
'SKOOTHLY. WATER LEAKS
TYEAR TNSTALLED - 1935

|
YOPERATIONAL

- 1ACTUAL OPERATING SPEED

TUNIT WO. 1 - 1,18 rpa
WUHIT N0, 2 - 1.46 rpa

. {YBAR INSTALLED

'KOTOR AMD VARIABLE SPEED GEAR-198%
)-REDUCTLON GZAR AND WORM GEAR-1958
]

'0PERATIONAL

TIRAR INSTALLED-1958

JOPERATIONAL -FOR ACCELATOR
'BASIK No. I, NOT OPRRATIONAL -
VFOR ACCREATOR BASIN RO, 2
|YRAR THSTALLED-1958 '

I
t
H
]
I
i

{KAHUAL OPBRATRD WITH SLUICE GATE GUIDE'OPERKTIGN&L

ISIZE - 0.D, = 500 na

"1 LENGTH = 400 an
1 : Co B

! ‘
i NANUAL OPERATED
18128 -0.D, = 260 ma
} LENGTH = 240 an

'NANUAL OPBRATED WITH HAWDWHEEL
ISIZE - L., = 10T o

E-3

'YBANL INSTALLED-1958

]
1O0PRRATIONAL

TYRAR NSTALLED-1958

I
1
L

10PERATLONAL

IYRAR THSTALLED-1958



KAKE OF PLAHT' PLANT NO, |

APPENDIX B MECHANICAL EQUIPHERT LIST

[3.8LUICR GATE
betueen Sedinentation Basins,
Accelator & Filter

14 . HYDRAULIC CONTROL

a. PUyp

b. AIR CONPRESSOR

c. PRESSURED WATER TANK

15, PHEVKATIC COHTROL

2. AIR CONPRESSOR

b. AIR DRYER
16, [NFLUENT SLUICE GATR
for filter

L7.WASH DRAIN SLUICE GATE
for filter

8, FILTBR DRALN VALVE

19. ¥ASRYATER VALVR
for filter

Lo

it

10

H

10

'NANVAL OPERATRD WITH SLUICE GATB GUIDB!OPERATIONAL

1SIZ8=2.0ex 2,080

1

\CEMTRLFUGAL - TURBINE TYPE (COKER)

'KOTOR - 5.5 kN (LINCOLY)

\CAPACITY -

'HRAD -

]

¥

'RECTPROCATING {THGBASOLL-RAND)

'HOTOR - 0.37 k¥ {EESSON)

|\ CAPACETY -

'YORRIHG PRESSURE -

i

1

ISTZB - LEWCTH - 2.55 o

-~ DIAKBTER - 1,10 &
CAPACITY - 2.42 8 3

1
]
!
¥
i
1
1
i
]

]

IRECIPROCATING [INGERSOLL-RAND) -
{HOTOR - 3.7 k¥ {BALDOR)

JAIR RECBIVER TANT CAPACITY

: = 3031

JMORKING PRBSSURE=14 kg/cn 2

| .

1 . .
VTHERKAL HASS [IMGERSOLL BAND)
{ DRYER - 0.2 k¥

t

HIDRAVLIC OPERATED

'SIZE - 600an DIA.

1

{HYDRAULIC OPERATED _

{SIZE - 1.2006e ¥ X 600anll

]

]

\MAMUAL OPERATED GATE VALVE
(SIZE - 0.0, = 180 an

! LENGTH = 270 ma

] .
1 - .
{HYDRAULIC OPERATED GATE VALVE
\SIEE - 0.D, = 305 na

! LENGTH = 280 &n

! .

J C o .
VHYDRAULIC OPERATED (DE ZURIF)
{RUTTERPLY VALVE

{8128 - 0.D..=: 800 mn

- 1LBEGTH = 195 ma

{YBAR INSTALGED-1935

1
|
1
3
]
|
t

\OPERATIONAL
LUNIT 0. 1 SBRVES AS STAND-BY UNIT
'YEAR TNSTALLED-1981

'OPERATIOHAL :

{UNIT NO..1 SERVES AS STAND-BY UNIT
| TEAR INSTALLED-1981

]

i

{OPERATIORAL

1TBAR TNSTALLED-1458

UNIP 0. 2 IS OPERATIONAL

{UNIT 0. | WHICR SEAVES AS STAND BY
| UNIT IS NOT OPERATIONAL, ALR DRYER
! 1S KISSING.

IYBAR TNSTALLED-1981

l

{0PERATIONL

TEAR INSTALLED-1981

]

1

'OPERATIONAL - WATER LEAKS -
1TEAR THSTALLRD-1935

t .

| .
{OPERATIONAL - WATBE LEAKS

"'?EAR IHSTALLRD-1835

’GPERATIOHAL o
'YEAR IHSTALLRD 1935

l

i

i . :

{OPERATIONAL - TO FILTER DRAIN
{VALYES SERVES FOR THE SKIHHING POOL
'YEAR INSTALLED-1935

' 'GPERATIOHAL

| YEAR INSTALLED-1981



APPEMDIY £ WECHARICAL EQUIPHENT LisT

WAHE OF DLANT: DPLANT ¥0. 1

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

FAKE OF EQUIPNENT TQUANTITY ! SPECIFICATIONS ! . CONDITION
"""""
20 BRELUENT VALVE V10 IHYDRAULIC OPERATED 'OPERATIONAL
frop filter ! 'BUTTERRLY VALVE (BIF} 'YEAR INSTALLED-1981
\ 'SI78 - 0.0, = 450 an !
i MLENGTH = 200 na !
1 i ]
1 1 1
21, SURFACB WASH VALVE ! 10 HYDRAULIC OPERATED 'OPERATIONAL
for filter ! IBUTTERELY VALVE (BIF) 'YBAR THSTALLBD-1931
: 18128 - 0.0, = 457m !
! * JLENGTH = 2208Y !
) i L
. 1 i '
22.EFFLUBKT MAIN GATE VALVE [ 1 !KANUAL -OPRRATRD 'OPERATIONAL
' |{KICHTGAN & B, €0.) IYEAR TNSTALLRD-1935
: :SIZE = I‘Bu = 1-220 a }
¥ 'LENGTH = 750 ma :
3 1 ]
! 1 1 .
23.MATH BACRWASE VALVE ' 1 - [HYDRAULIC OPRRATED 'OPERATIONAL
' ' ' 'BUTTERRLY VALVE (BIF) 'YEAR IHSTALLED-1081
! 'STZR - 0.0, = 800 na !
! . 'LENGTH = 300 na !
] ] ]
- . . i 5 1 . . Y .
24.HATH SURFACR WASH VALVE ' 1 !HYDRAVLIC OPERATED TOPERATIONAL
: ' ! 'BUTTERRLY VALVR (BIF} - IYBAR INSTALLED-1981
; ISTZE - 0.D. = 457 mn H
' SLENGTH = 250 na !
] ] i
. . . B 1 ] . 1
25.RECOVERY PBUNP '3 \CENTRIRUGAL-VOLUTE TYRE 'OPERATIONAL
! 'putp No. 1 - INATER LEARS AT THE DEARING SIDE OF
' | MOTOR-4% k¥ (U.S. ELBCT. NOTOR]  !THE PUMP
o i CAPACITY- 'YEAR TNSTALLBD-1981
! ! HEAD- ! (SBCOND HAND)
1 1 H
1 ] i
! 'Punp No. & (FBATI] |OPERATIONAL _
' ¢ KOTOR-37.3 KW (BROWN BOVERI) |¥ATER LBARS AT THE BEARING SIDR O
o ! CAPACITY- '¥HB POYP
d I HEAD- TYEAR [NSTAELRD-1381
| : ' (SZCOND HAND)
] ot 1
] 1 _ 1 -
25, ¥ASHYATER PUP P 3 IGENTRIFUGAL-YOLUTE TTPR - 1OPERATIONAL
1.
.
]
1
]
1
1
1
]
}
L]
1
I
i
l .
i
i
|
]
[}
1
!
i
A
i
1
i

' Puap Nos |

! HOTOR-45 k¥ [6.B.)
CAPACITT-110 1/sec.-
ARAB-33.5 a

Pump No. 2 {RUBOTA)
HOTOR-49 kW (MBIDRHSHA)
CAPAGITY-177 1fsec

b HEAD-21 ®

fPunp Ho.3

!

U GAPACITY-110 1/sec
L HBAD-33.5
!
1

EYATER LEARS AT THE BEARING SIDE OF
"THE PUKP

" 'YRAR INSTALLED-1949

I
yOPERATIONAL

- TEAR THSTALLED-1%81
* }{SBCORD HAND}
!

i
- OPERATIONAL

JSERVBS-AS THE.STAND-BY UNIT.
4ATER LEAES AT TVE -BEARING 310 oF
VTHE PUKP,

ITEAR THSTALLED-1949

1

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

PH:BQUIPLIST.NRL



APDEMRIY B ECHANICAL BQUIPHENT LIST

NAME OF PLANT: . PLANT X0, 2

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

RANE OF EQUIPKENT 1QUANTITY | SPRCIFICATIONS H CONDITION
---.--u.,_--‘--.-_-._v--._.---_.-_-.-.-_---i_-----_“--,.----._-.-.--..--_----~,-,--_-E ..................................
1. FLOCURLATOR _ . §  !CROSS-RLOW (WITSUBLSHT KAEOKI KAISH LTD.)|FLOCCULATOR-

for flocculation basin no. | 'HOTOR-3.7 kW (MITSUBISHI BLECT.) NO. 1-NOT OPERATIONAL DU

70 PADDLE REPAIR

N0, 2-NOT OPERATIONAL DUE

1

H

i

|

!

{S0UTH} | 'REDUCTION SPERD 900/128,8=7 rpa

! 'BADDLE SIZR:

t

H

I

]
]
'
)
' - PADDLE NO. 1 - 4 PADDLES ' 70 SEVRRE WATER LEAXAGE
| DIAMRTER OF PADDLR-2.72 u ! (FLOODED) AT THE GEAR DRIVE
! ' YOODEN PADDLE-60 X 90 X 3010 en ! CHANNEL,
! ' HO. OF PADDLE-3 PCS/ ARM-X 4 ARNS  JNO. 3-OPERATIONAL
f ! - DADDLB HO. 2 - 4 PADDLRS 'NO. 4-HOT OPERATTONAL DUE 10
! I DIAKETER OF PADDLE-3.54 n ' SRVERR WATER LBAKAGE
- t YOODEY PADDLE-§0 X 100 X 3070 unm L {FLOODED) AT THR GEAR DRIVE
! ' N0. OF PADDLE-2 BOS/ ARK X 4 ARNS | CHANNEL,
' ! _ PADDLE 0. 3 - & PADDLES 'H0, 5-OPRRATIONAL
! ! DIAHETRE OF PADDLE-3.6 n 'N0. 6-0PBRATIONAL
! ! WOODEN PADDLE-45 X 130 X 3150 2a YALL GRAR DRIVE CHANNSE ARE
! I N0, OF PADDLE-1 PG/ ARY X i ARMS 'LEARIRG AT THE GEAR SHAPT SRCTiON.
§ H t
L] H i
: 1 'ACTUAL OPERATING SPEED.
! R YOHIT KO, 3,5 & 6
H : { =T
! ! 'YEAP INSPALLED- 1965
1 I .
2. PLOCCULATOR LB 'cnoss FLO¥ _ :nn. T-NOT OPERATIONAL DUE
_ for flocculator basin ne. 2 | 'HOTOR-3.7 k¥ (FOJT BLECT. £, ) . 70 & BERBCTIVE {BROKRY)
{HoRTH} _ 'REDUCTION SPRED - ' DRIVING GRARS :
'PATDLE $TZR: - '§0. 8-NOT OPERATIONAL DUE T0

: 4 DEFBCTIVE DRIVING CHAIN
(N0, 9-0PERATIONAL
:HU._IU;OPERATIONAL
THO. 11-0PERATIONAL
HO. 12-OPERATIONAL
1ALE GEAR DRIVE CHANNEL ARB
YLEARING AT THE GEAR SHARY

- +SRCTION, .

- 1ACTYAL OPRRATING SPEED
POUNIT RO, 9,10 & 11 -B.5 rpa
: W, 12 <11 rpa.
IYEAR THSTALLED - 1968

3. PLOCCULATION & SEDINBNTATION
BASING HO. 1 %2 VALVES

a. NAIN THFLUENT SLUICE GATE 2 (HANUALLY OPERATED . ’OPEEATIDNAL
WHE 183X 1.4 ’YEAR [HSTALLED-1965
1 .
)
b. INFLUBNT SLUICE GATE 24 JHANVALLY OPERATED ’OPERATIONAL_BUT SOME CRAGKS 0%
STZR -1.35 X 1.35m ' -t EOUNDATION
' ‘ IR : '?EAR THSTALERD- 196511968
o .
c. EFFLUENT SLUICE GATE 36 VHANUALLY OPERATRD o 'GPBRkTiﬁﬁhL

1STER ~035 1 135 o i TEAR IHSTALLED- 1955!1968

E-6



APPENBLIX E HECHANICAL EQUIPHENT RIST

HAME OF PLANT: ' PLANT RO, 2

@ o oy £ ok e L R e 4 A e o e e e ot R e P m MR T W e A e e A e kG ML L R L e -

12 [HANUALLY OPERATED
1SI2E -1 10 K 1.3

1OPERATIONAL

d. DRAIN SLULCE GATE _
 'SPINDLE SUPPORT ARE CORRODED

b} Air cospressor |

)

+ e o
'RECIPROCATING |INGERSOLL- RAHD_)

. JHOTOR-0.37 k¥ (LINCOLY)

{CAPAGITY-

'YEAR THSTALLED-1964/1963

2-OPERATIONAL -
1-STANB-BY
YEAR THSTALLED-198!

|
t
1
i
1
1
]
t
1 .
4. FLUSHING PUNP : 2 | CENTRIFHGAL-VOLUTE TYPE 'OPBHHIOHAL
for Yorth & Seuth basin i 'HOTOR-18.7 k¥ {G.E. ] 'YEAR INSTALLED- 1955/1388
' 1CAPACITY- :
' VUEAD- :
_ ) i _ 1
5.. INFLUBNT SLUICE GATE p il .'_HYDRAUMG DPERATRD {HABZAWA KURINOTO) 10PERATICNAL - WATER LEAXS
ter Rilter : 'STLE - WIDTH - 929 ma {36 in.} 'YEAR INSTALLER-195871470
o ' HEIGHT - 760 ma (30 in,] !
I 1 L
i t . 1
6. WASH DRAIN SLUICE GATE 1 'HYDRAUEIC OPERATED {XURIKOTO) {OPERATIONAL - WATER LEAKS
for filter : 'SIIR - $IDTH - 1220nm-{43 in_.}_ |TEAR THSTALLED-1958/1370
! : HRIGHT - 610 we (24 in.] :
| ] l
: 1 !
" 7. FILTER DRAIN VALVE ' 20 - THYDRAULIC OPERATED GATE VALVE 'OPERATIONAL
for Filter 1 15128 -0.0,=300 mn ‘YEAR TNSTALLED-1953/1979
! | LEHGTH=350 ns !
i. ] 7
1 - " F
8. ERPLUBNT VALVE 1 'HYDRAULIC OPERATED (BIF) 1OPERATIONAL
for filter : {BUTTERPLY VALVE 'YRAR INSTALLED-1980
v 1STIE: {
: -~V 0.D.-5T0mn !
' ! LRNGTH-200 nm '
] H ]
. L] 1 i
9. BRFLUENT CONTROL VALVR P20 THYDRAULIC OPRRATED {OPBRATIONAL - _
from filter : TBUTTERSLY VALVE 17BAR IHSTALLED“_I%S/IS?U
1 18TZE: i
i ! 0.D,-570 an '
. : o : \
10, ¥ASHEATER YALVE ) VRUTTERFLY VALVE ~ {OPERATIONAL
“for filter . \SI7E: 'TEAR THSTALLED-1981
H Vo0.D.-1.00 & H
! T LEEGTR-300 ma H
] 13 ]
_ . [ i 1 )
11 SURFACE ¥ASH VALVE ! 20 HYDRAULIC OPERATBD. (BIF) {OPERATIONAL
for filter H IBUTTERRLY VALVE TYEAR INSTALLED-1981
' ‘SIZB: . !
_ o ©O0.D.-457 s H
12 . AYBRAULEC CORTROL ' ! LENGTH-220 an '
P 1 1
: ' ' L . )
a] punp ! 2 ICENTRIPYGAL- TURBINE TYPE (GOKER} | 2-0PERATIONAL
H 'HOTOR-5.5 k¥ (LIﬁCOL}I} ' 1-3TAND-BY
A 1GAPACTTY- L TBAR INSTALLED 1981
: -~ HBAD-- )
! I ]
1 [}
i i
] [}
i 1
F {
i 1



APPENDIY B HECHARICAL EQUIPYENT LIST

NAKE OF PLART: PLANT RO, 2

HAKE OF RQUIPHENT 'QUANTITY ! SPRCIRICATIONS : CONDITION
¢) pressured vater tank b2 |SIZR: LEHGTI=3.43 n i ~OPERATIONAL
! ! DIANSTER=1.40 a I §-§TAND-BY-
) 'CAPACITE-5.4 m3 (APPROY) 'YRAR INSTALLED-1981
1 1 I .
1 1 : i
13.PNEUKATIC CONTROL ' 2 !RECIPROCATIRG (DANCOMAIR | 2-0PSRATIONAL
a] Ar compressor ! (HOTOR- k¥ ' ¢ 1-§TAND-BY
' ! 'AIR RECEIVER TANK CAPACITY 'YRAR INSTALLED-1989
i 1= LL048 adfuin !
! . INOREING PRESSURE=10 kg/cn2 !
] ] [}
1 ] 1
b) air dryer '3 )THBRMAL ¥ASS {INCERSOLLRAND} ! 2-OPBRATIONAL
! 'DRYRR-0.2 k¥ : ! 1-STAND-BY
. ' 'YEAR THSTALLED-1981
. I 1 ] .
. : 1 1 . I
14 HAIN BACKWASH VALVE i1 IHYDRAULIC OPERATED JOPERATLONAL
! 'BUTTERRLY VALVE [BIR) ITEAR TNSTALLRD-1967
! 'LENGTH-100 na !
[ L 1
1 1 1
15.YATN SURFACE WASH VALVE t 1 |HYDRAVLIC OPRRATED 'OPERATIONAL
' JBUTTBRELY VALVE {BIF) !
! iSTZE: 0.D.-457 ma 'YEAR IHSTALLED-1981
H I LBHGTH-200 na !
| ] 1
] 3 [}
15, ¥ASHWATER, PUNP '3 ICENTRIFUCAL-VOLUTE TYPR !
! 'UNIT KO. 1 (AURORA) JOPERATIONAL
! 1K0T0R-94 k¥ {LINCOLK) ' YRAR INSTALLED-1958
! ) CAPAGITY- !
! IHBAD- !
! IUEIT %0, 2 OPERATIONAL
' 'KOTOR-45 k¥ {US BLECT.) I¥ATRR LEAES AT THE BEARING
! LCAPACITY- 'SIDR OF THE PUNP
: HBAD- 'YRAR INSTALLRD-1958
! 'UNIT KO, 3 'NOT OPRRATIONAL
! FHOTOR-19 k¥ (NEIDENSHA) THOTOR WAS REKOVED
! 1CAPACITY- VYRAR INSTALLED-1958
- IBAD- :
H : ' _
17, RECGYERY PUNP '3 'CENTRIEUGAL-VOLUTE TYPR 'OPRRATIONAL
]
)
i
13
]
i
]
|
!
I
i
1
i
T
]
1
]
!
i
I
i
i
]

FN:LIST2,¥K1

JUNIT HO. 1 [AURORA)

_ JHOTOR-45 k¥ (LINCOLN}

ICAPACITY-

FIEAD-

IUNET ¥0. 2 (AURORA}
'ROTOR-45 k¥ (LINCOLY)
JCAPACETY-

VHBAD- -
TUNIT NO. 3 (AUROBA}
JHOTOR-45 k¥ (LINCOLN)
'CAPACITY-

VHEAD-

E~8

(YEAR INSTALLED-1981
I

* 1OPERATIONA

'YEAR' TNSTALLRD-1981
15

1OPERATIONAL
: YEAR INSTALLED-1981



APPENDIX £ KECHANTCAL EQUIPMENT LIST

NAMR OF PLANT: CHEMICAL AND CHLORINATION HOUSE

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

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

I." CHEMICAL HOUSE

1
]
T
o
£, ALUK i ! y
a. ROTODIP ! 6 |VARIABLE SPEED TRAHSHISSION (BIF} '5-QPERATIONAL, BUT HOT SKOOTH &
! - 1H0T08-0.25 kW (6.E.) , 'ACCURATE
! {SPRED-1T25 Tpa '1-NOT OPERATIONAL
! 'PANK SIZE: 650 en-LEKGTH IYEAR TNSTALLED-1981
i : 560 nx-4IDTH !
! ! "800 nn-HBIGHT !
1 1 i
1 1 ¥
! INO, OF $COOP WHEEL - 8 !
! 'DIAKETER OF SC00P WHBEL-800 na :
1 'KNOB SBTTING (DURANT-DIGITAL INSTRUMENT)!
! YRATIO-10:1 . :
' i ;
2, POLTNER ! ' . ' .
a. PUKP !5 'PLUNGER TTPR {WALLACE AND TIERHAH '4-0PBRATIONAL BUT NOT ACCURATE
! . - PEHNWALT) : '1-HOT OPERATIONAL - NO KOTOR
! 'HOTOR-0,37 k¥ (DORRR) 'PUKP STROKR SRTTING:
! ICAPACITY- ! PUNP NO. 1 - 50%
H " 1HRAD- : H 0. 2 - STAND-BY UNIT
H H ' : HO. ¥ ~ 40X
i i i N0, 4 - 403
! ! VYRR INSTALLED-1%81
I ] i
t 1 .}
b, KIXRR ' 4 IVERTICAL TYPE (CLEVELARD] - {OPERATIONAL
[ 'SIIR - . 'YRAR INSTALLED-1981
! 'HOTOR - 1.12°k¥ {BALDOR) !
1 P ]
i 1 - 4
¢, HIXING TANE !4 -IVRRTICAL TANK : 'OPERATIONAL
: b SIIR-1M L0 e 'YRAR INSTALLRD-1981
! \GAPACITY-{.5 u} :
. ] ] 1
1 1] i
3. PLOURIDATION. ! ' h ;
a, GRAVIMETRIC RERDER - ! % |YRRTICAL-COMPACT:TYPE 'N0T OPERATIONAL
S ; ! {WALLACB-THBAKAN-PRYNUALT) IBUR T0 SOKE MANAGEHENT PROBLEY FOR
' THOTOR-0.20 X¥ {BALDOR} - - \THB OPBRATION OF THE STSYRE.
' JCAPACITY- 'YEAR INSTALLED-1981
i i ]
| 1 . - '
b, HIXER !5 !HOTOR-0.20 k¥. (GOULD) - !
! '9-KIZBR FOR RVRRY OME UNIT ¢
! 1O, OF BLADES PRR UNIT=3 !
! 'BLADES SIZB=100 me,. DIAETER - '
! ISBART SI28=800 ma, LENGTH ;
! ' 20 un, DIARBTER !
. i 1 - ]
R . i L ' P
¢. ~DUST COLLECTOR BLOWER | .3  )VANE AXIAL TIPR {TORIT) :
‘ ' : ' - 1KOTOR-0.37 &¥-{LESSON) !
! ICARACITY- ' . i

E-9



APPENDIX & MECHANICAL EQUIPHENT List

NANR OF PLANT: CHEXICAL ANB CHLORIHATION HOUSE

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

d.

EXHAUST FaN

II.CHLORTNE HOUSE

I

BOOSPER PUKP

CHLORINATOR

EVAPORATOR

BIPANSION TANK .

CHLORINE LEAK DETECTOR

LIQUID CHLORINE TANR

CHAIN HOIST

EXHAUST PAN

P CHRNLIST.¥EI

'PROPELLER TYPE-WITH GRAVITY TYPE SHUTTER!3-UNITS WERE INSTALLED

140T0R-0,25 ¥ {G.B.)
irpa-828

SRAN DIAMETRR-600 aa
N0, OF RLADES-4
‘CAPACITY

'CEHTRTFUGAL -TURBINE TIPE (IHDEHG]
'HOTOR-15 kW [WEG.}

{CAPACITY-

'HBAD—

.‘HAHUAL TIPE GAS DISPENSER

:VACUUH REGULATION- INTERHAL
'(FISCHER AND PORTER)
'RIRCTOR SIZR-76.2 om
'CAPAGITY-160 kg/h

'VERTICAL TYPE {RISCHER & PORTER)

'RLRCTRIC THHERSION HEATER-15 ki (WATLOW)

'GHAHBER SIZB: DIAMETBR-571.5 an
LENGTH - 1,213 n
‘CAPACITY 160 kg/h

:CIRCULAR TAHK

YSIZE: 0.D.-200 na
LENGTH-1.050 X
CAPACITT-330 |

i

[}

= |

= .
‘WALL HOUNTED TYPE-CHLORALERT
' [FISCHER & PORTER)
,.

]

ICIRCULAR STREE TANK-REFILLABLE
\ SIZE: DIAKETBR-750 aa

! LEHGTH - 1.70 n

{ CAPACITY-750 1

| APROXINATE GROSS TANE WRIGHT

i WITH FILL - 1600 kg

l .

‘EuBGTRIG OFBRATED (KITO} .
|4/ LIPTING CHAIN & GRAR TROGLEY
'HOTOR- kY

JCAPACITY-3 TOM

'LIZTING SPRED-A, 8 afain,

l

1HOTOR-0.25 k¥ {0.8.)
‘rpa-825

"'RAN DIA¥ETER-600 mx

'H0. OF BLADES-4

- 1CAPACTTY-

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

V- THIT 18 HISSING
'YBAR INSTALLRD-1981
|

1
1
'
!
|
I
i

1 2-0PRRATIONAL

11-3TA%D-BY

| STAND-BY UNIT K4S MO KOTOR
TYEAR THSTALLED-1981

!

i

'ALL ARE OPERATIONAL
'RUT N0 ACCURATE
12-0PERATIONAL
3-STAND-BY

'VACUGH AND GAS PRESSURE

" |GAUGE FOR UNIT NOS. 2,3 & 4 ARE

NOT WORRING
TYRAR INSTALLED-1981
1

]

1 2-0PERATIONAL

iBUT REDUCRD CARACITY
| 1-STAND-BY

(YEAR INSTALLBD-1981

| S -
JOPERATIGNAL

{TEAR INSTALLED-1381
I

]

I

1

i

12-0PERATIONAL -
tYRAR INSTALLRD-1381
i

]

t1-OPERATIONAL -
t1-STARD-BY (PILLRD)

'ﬂPERATIOHAL '
'YEAR TMSTALLED- 1981-

"PROPELLER TYPE -¥WITH GRAVITY TYPE SHUTTER'OPRRATIOHAL

" 1YEAR TNSTALLRD-1981



APYENDIX B HECHANICAL EQUIPHENT LIST

NAYE OF BLANT: ~AQUBDUCT NO. 2 OPRN-CHAMMEL

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

1 ! .

5 'NARUALLY OPERATED WETH STEBL PEDESTAL, ALL ARE PARTIALLY QPR _
ySPIRDLE AND HANDHHEEL , (1-UNIT HAS COMPLETR ACCRSSORIES R
(STZES: 4 - BNITS HARUAL OPERATION

1. SLEICE GATE

i

i

[}

t

]

t

t |

1 i

! ! RIDTH-1.80 2 P .

! ! REIGHT- @ '{-UNITS RAS %O COPLETE ACCESSORIE:
i : ' FOR WARUAL OPERATION. WETH TEMDO-
! ! 1 - waIr ! RARY SUPPORTS FOR AR OPENING.

: | RTDTH-1.65 2 !

! ! HRIGHT- a 'YEAR INSTALLED-1958

| ! !

13 I3 1

1 1 [}

] i I3

13 ] 1

v e e ) R s e ey D TH T L R ke e o TH TR Y N W T A L e e R e ey e T W R T e e e e e

FY:AQUELIST. ¥i!






APPENDIX F ELECTRICAL EQUIPMENT LIST

The Study Team conducted an investigation of the electrical equip-

ment including quantity, specifications, and operating conditions.

Results of investigation are listed as follows:



HAHE OF PLANT: TPLANT KO. 1

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

© | HORRING

[, HCC POR SETTLING BASIN No. !
KQUEPHENT

&. LIGHTING PANEL FOR SETTLING
BASTH XCG. 1 (NSE I}

3. TRANSFOPHER POR LIGHTING

4. HCC FOR SEPTLING BASTY NO. 2
EQUIPKENT

5, LIGHTING PANEL FOR SBTTLING
BASTN No. 2

6. TRANSPORMER POR LIGHTING

7. HCC FOR ACCELATOR

§. DISTRIBUTIGN PAHEL FOR FILTRR
BLDG, (WE-1}

9, LIGTHING PANEL FOR FILTER
BLDG. (NB-1}

10, TRANSFORMER POR "LIGHTIKG

1. XCC FOR WASHWATER PUKP HO. !
{HK¥-1)

12.4GC FOR UP BOOSTRR PUMPS
(WH¥-2)

13, DISTRIBUTION PANEL (DP-1)

APPENDIX F ELECTRICAL EQUIPHEKT LIST

|OE SURFACE TYPR FOR INDOOR USE.
RATING 480V, 600A, 3PH-4¥

VSIZE 15259 X 2300H X 500 D APPROX.
I : :

t

{WALL HOUNTED TYPE FOR INDOOR USE.
(RATIRG 2407120V, 100A, JIPH-4¥

18 BRANCH CIRCUTTS

{STZE 450% X 800H X 170D APPROX.

]

i

{DRY TYPE BOR INDOOR YSE 3PH, 6EVA,
1480/240-120v

[}

! .
JONE SURPACE TYPE FOR INDOOR USE,
{RATING 480V, 600&, IPH-{¥

ISIZE 15254 X 2300R X 500 D APPROX.
, .

.
{9ALL HOUNTED TIPE ROR INDOGR USE.
(RATING 240/1207, 100A, 3PH-4¥

18 BRANCH CIRCUITS

\SIZB 450% X GOOH X 170D APPROX,

|

] .
{DRY TYPE FOR INDOOR USE.
i3 HE, 8RVA, 480/240-120V
!

i

1OPEN TYPE, SRLF-STANDING
1BATING 480V, 1004, IPH-3¥
{SIZB 12004 X 23004 KPPROX,
] .

b

(¥ALL KOUNTED TYPE FOR INDOOR USB.
‘RATING 480V, 225A, JPH-4WH-4¥
{SIZB 600Y X 10501 X 210D APPROY.
| .

i
I

(FALL HOUNTED TYPE POR INDOOR USE.

(RATING 240/120V, 1004, 3PH-4¥
115 BRAKCR CIRCUITS

{SIZE 4708 X 750K X 170D APPROX.
]

1 .
IDRY TYPE-FOR INDOOR USE,

13 P, T5EVE, 480/240-120V
13 HP, 15KV, 4807240-120V

1

{ONE SURFACE TYPE FOR INDOOR USE.
(RATING 480V, 6004, IPR-4W

(SIZE 2540w X 2300 X 516D APPROY,
!

! :
{OHE SURPACE TYPR POR INDOOR USE,
JRATTHG 480V, 6004, 30H-4¥

1SIZE 24004 X 2300H % 600D APPROX.
! .

' .
tHALL KOUNTED TYPE FOR INDOOR USE.

IRATING 240/120V, 100A, 3PH- -4

1 14 BRANCH CIRCUITS

F-2

(DUT DERORMED, £ORRGDRD
]

HORKING BUT DISCOLOKED

¥
]
i
|
J
3
I
i
1
1
]
]

1

JWDRKLNG
'IH 400D CONDITION

‘HOQEIRG
18UT DEFORKED, -CORRODED

YORRING RUT DISCOLCRED

1
i
1
1
|
!
1
]
!
!
{

| HORKING
LT GO0D CONBITION
1

] .
{HORKLNG
{BUT HALFUXCTION AND OLD TTPE

]
THORRING
'SLIGHT CORROSION ON THE SURPACR

t
]
1
}
t

. .
{HOREING BUT

'CORRODED AND DISCOLORED

B
'YORKING

;600D COXDITION

[}

:

’WORK[HG .

{DAHAGED BMERGBNCY CIRCULT AND
'HALFUHCTIORIHG

lHGRKING .

N GOOD' CONDITION

1
]
: .
RORKING

'FRONT DOOR COVER IS KISSING AND
0T SAPE,



APPERDIX ¥ ELECTRICAL BQUIPHEAT LIST

HANB. OF PLANT: PLANT HO. |

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

%AdE OF KQUIPHENT QUARTITY | SPECIRICATIONS : - CORDITION
----—-------‘--ﬂ------'-------“'--l; ------- I---:----“------------------—"--------—--l;‘-----—----—-—-----~~---—-—~ --------
14.CONVERT SWITCH BOX FOR- L S 114 KOUNTED TYPE FOR INDOOR USE.  |GOOD CONDITION

GENERATOR ' H - RATING 500V, 80DA, DTES {HORR DURING BMERGENCY.
' H - 1STIR 10004 % 1500N, 100D APPROY. )
! t |
. . 1 i ’ : t
15.DIESEL GRNERATOR v L 1500 KW ATR-COOLING TYPE 480V 101710
| 1 ]
i 1 : . . |
15.¥CC FOT WASHWATER RECOVERY ! t {ONE ‘SURRACE YYPE FOR -INDOOR USE. VRORKING BUT ,
PUHP-NO. 1 {NHWR-1} ! (RATING 480V, 6004, 3PH-4W (REAR DOOR AND HAIN BREARER ARE
' CISEZE-15204 £ 2300K X 510D APPROX,  IMISSING, REDUCED VOLTAGE STARTER. .
1 t 1
1 1 1
17.LIGHTING PANEL POR REC, PUXP | 1 WAL HOUNTBD TYPR FOR INDOOR USE.  WOBKING BUT _
HSB. HO. t (HPWE-1] H IRATING 240/120v, 1G4, 3PH-4¥ 1DISCOLORED, DAMAGRD DOOR LOCK
: 1SIZE 420% X 5508 X 170D APPROX. | S
. I 1 1
1 i 1
18 TRANSFORMER FOR LIGHTING Pt iDRY TYPE BOR INDOOR USE HOREING
' {308 6RVA, 480/240-120V 16000 COMDITION
] ot 3
t 1 b

e oy ey o e e R e R e e L R N A e A A TR A TA A E e mEL A EE S r R R e e E e .



APPENDIX £ ELRCTRICAL BQUIPHRAT LIST

NAKE OF PLANT: PLANT HO, 2

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

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

1. HCC POR RLOCCULATORS & I JOMB SURFACE TEPE FOR INDOOR USE (HORKTRG, BUT DLSCOLORRD ARD

FLUSHING PUNPS (KGC-EF) \BATIKG 480V, 600A, 3IPH-4W {DEFORNED
{CONTROL SCHEWE FOR FLOCGULATOR

DISTAIBUTION PANEL {DP-3] FOR

LTG. & CONTROL PNL SOURCE

. HAIN SWITCH BOX

. LIGATIKG PANRL (KE-1] FOR

FILTER BLDG.

{SIZE 25000 X 23000 ¥ 500D APPRod.
|

1
1

' :
(WALL HOUNTED TYPE FOR INBOOR USE
1RATING 480V, 2254, 3PH-34

(SIZE 620 X 10500 X 210D

I

ro
* |¥ALL HOURTED TYPB ROR INDOOR USE

|RATING 3P, 4004, F300A ES
1SIZB 5509 X 1100H X 250 D
1

).
'§ALL HOUNTED TYPE FOR INDOOR USE
IRATING 240/120V, 1004, 3PH-4¥
112 BRANCH CIRCULTS

1STZR 470% X 710 R % 170D

]

{MALFUNCPION,
I

1

\MOREING, AT -
1AGED AND CORRODED
!

1)

I¥ORRING

ISLIGAT CORRGSION
T

1

1

1

JHORRING, BUY
{AGED AND CORRODED

DITTO

]
i
]
1
' 1
5, LIGHTING PANEL -{NE-1) FOR {§ALL KOUNTED TTPR ROR INDOOR USE !
FILTER BLDG, IRATIHG. 240/120¥, 1004, 3PR-4Y |
112 BRANCH CIRCULTS :
ISTZ8 4708 X 710 § X 170D !
1 i
1 [
6. TRANSFORNER FOR L7, PL {DRY TYPE FOR INDOOR USE HORETHG

1
8-2 UNIT HO. T PAMEL 'ENCLOSRD TYPR
1REDUCED VOLTAGR STARTER POR 45 R - !
1SIZE 880W X 2300H X §100- APRROY. :
. ¥ 1
' T
-3 UNI? No. 2 PAYEL ! -DITTO- {DITT0
1 |
i i .
B-4 DNIT H0. 3 PANEL ' -DiTT0- |DAKAGRD, TO BB ARAMBONRD
] i
o 1 .
8-5 UMIT HO. 3 PAHEL 1ENCLOSED TTPE |KORETRG
{REDUCED VOLTAGE STARTER POR 45 KW | :
{SYIR $80% X 2300H X 610D APPROL, }
| 1
1 . 1
3, LIGHTING PANEL (NPR¥-2) ROR {WALL HOUNTRD 17PR FOR-IHDUORlUSE ~ IWORKING

(¥-3)

.. TRANSFORKER FOR LG. PHE

{He-4}

. HCC FOR WASHYATER PUHPS NO. 2

8-1 INCONING PANEL

W.4. PUKP HOUSE H0, 2

10,HCC FOR WASHWATER RRCOVERY

(3PN 18KYA 480f240-120V

1

(DRY TIPR POR THDOOR USE
JOFR 15EVA 480/240-120V
[}

!
1CONSTSTS OF PANELS BRLOW

{BNCLOSED TYPE
ySTZE 880¥ X 2300K X 610D APPROX,
1

IRATING 240v, 1004, IPA-2H

© 18 BRANGH CIRCUITS |
|SIZB 4700 X 620K X 170D APPROX.
!

t
10NR SURRACE TYPE FOR THDOOR USE

Fel

100D CONBITION
i

i
1DITTO

{YORKING BUT
JAGED VARIATION
1

-

!
1DITT0

1G00D CONDITION

3
I
!
i
I
1

yHORRIHG, - BUT



* HAKE OF PLANT: PLANT RO. 2

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

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

PUKE HO, % {HKWR-2}
{1, TRANSFORKER FOR 126, PW
(NPWR-2} 3

12.LIGHTING PANEL - (NPWR-2]
13.H6C FOR'POLYELKCTROLYTB'HIXER

14.TRANSPORMER ROR 1TG. PHL
- {weae-1)

15, LIGHTING PANBL (NCHP-1 } FoR
POLYRLECTROLYTE PUNPS & LIG.

16, LICATIHG PAXRL {NCHP-2) GOR
ROTG DIP FREDRRS & LTG.

17.DISTRIBUTION PANEL (DP-4) FOR
CHLORTHE BQUIBKENY
13.STARTER FOR BOOSTER PUSP MO, I

IS.STARTER'?GR.BOUSTER PUXP 80, 2

20, STARTER- FOR BOOSTER PUKP 0.3

e v = G o e = T A e A P RS e A R R AR o M By e S e e s S e k. ey e = A A e b e e

e e e A e P o T T A e e A g B e oA AL e L e e ok B okt L R D e TR e R A e e R e 3 e e L

FY:BLEGTLIST. WKL

I

t

APPENDIX P ELRCTRICAL PQUIPHEN? LIST

LRATING 480V, 600K, PH-4¥

1SIZB 15258 X 23004 X 510D APPROX.
|

t
1DRY TYPE

TAPR QKVA 480/240-120V
1

!
- (WALL HOUNTED YYPE ROR INDOOR USE

IRATING 240/120¥, 1004, 3PH-3¥
'3 BRANCH CIRCUITS
!

i, . X .
fOHE SURFACE TYPE FOR INPOOR USE

C'RATING 480V, 6004, $PH-3¥
*ISTZE 11008 X 2300% X 510D APBROX,
1

]
"}DRY TTPR

VPR SEVA 480/240-120V

[ i
\¥ALL WOUNTED TYEE FOR INDOOR USE
(RATING 2407120V, 1004, 3PH-4¥

" ISTZR 470% X 8700 T 170D APPROY.
1

] . - . .
JWALL HOUNTED TYPE FOR LNDGOR USE

“ARATING 240/120v, 1004, 3PH-4¥

120 RRANGH CIRCUIES
ISZE 470¢ X 870§ X 170D APPROX,
L]

! - .
-VWALL YOUNTBD TYPE POR INDOOR USR

TRATING 240¥, 2254, 3PH-3¥

ISTZE B00W X 14004 X 2200 APPRO.

I¥ALL KOUNTED TTPR BOR' INDOOR USE
'STZR 3108 X 7608 X260D APPROX.

] .

~DITTO-

- -PITTO-

'MATH BREARRR IS KISSING,
' BEFORKED
1

1

JHORKING

;G000 COXDITION
] -

1

| HORRING

500D CONDITEQN
t

!

{WOREING

1600D CONDITIO¥
1

I
L]

!
THORKING

(600D COMDITION
1

I .
1¥OREING, BUT

{CONTROL SCHEKR POR POLYBLRCTROLYTE

PUKPS NEED 20 BE HODIRTED

3
RORETHG, BUT

1CONTROL - SCHRNE FOR ROTODIP PEEDER

{4ERD TO BE HODIFIED
!

t
_THORRIRG

16000 CONDITION
(GO0

i ) o
tH0T WORKING, DAHAGED

AGED AND CORRODED

DITTO



APPERDIX F  ELECTRICAL BQUIPHENT LIST

NAHE OF PLANT: SUBSTATION

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

1. INCOKING 3.5 kv ] 3 P 3 ¥IRG SYSTRY 1 ACED
O/f DISTRIBUTION LINE ) WOODEN POLE 24 PCS {AND DRTERIORATING
' } LINE DISTANCE 1200 o APPROX. |

S BN s

. LI
{1} PUSR DISCONNRCT SWETCH 3 SETS  INORKING
' ' 1#/0UT ANY TROUBLE

2. NO. 1 SUBSTATION

1
1
1
1
|
i
1
1
1
I
: . . _
'(2) LIGHTNING ARRESTER 3 SKTS
I
i .
1{3] TRANSFORMER 1 SBY
! OIL IHHERSED TEPE
I 3.PH, 3750/4687 kVA, 60Hs
VoM kv Y
]
S .
({4} TRANSPORKER 3 SETS
! OIL INKERSED TYPE
'L PH, 167 RVA 60 ¥z
2.4 kV/480v
]
I
1

{5) METALCLAD SYITCHGBAR 2 SETS

{6} cAPACITORS ~ . '
3 PH, 480V, 20kVAR { SETS

{7} LOW VOLTAGE DISTRIBUTION PANEL
4 SBTS

{8) STRUCTURE 1 LOT

{9) peNcR 1 Lot

i
1 . .
3. N0, 2 SUBSTATION 1 (1) PUSE DISCONNECT SWITCH - HORKING
e ) . ) ?
i
t

1seey I¥/0UT ANT TROUBLE
(2) LIGRTHING ARRESTER 3 SRTS
(3} TRANSRORMER 3 SRTS

0TI, THNBRSED TTPE

1 PH, 100kVA, §0Hz

20 kV/480-200¥

(4) BENCE 1 LOT

(1) PUSE DISCONNECT SWITCR 6 SETS !NORRING
J¥/OUT ANY TROUBLE
1

4, N0, 3 SUBSTATLON
(2) LIGHTNING ARRESTER § SETS

{3) TRANSRORHRR ~ 3 S8TS
OIL INMERSED TYPE
1 PH, 250kVA, 60 He
- 20kY/480-240 ¥
(4) TRANSFORMER 3 SETS
O[L IHKRRSED TTPR

F-6



APPENDIX F BLECTRICAG BQUIPMENT LIST

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

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

1 PH, 167 kV4, &0 Ha
20 kV/240-120¥

{§) PENCE 1 LOT
5, OTHERS {1] DICITAL HULTINKTER-
{2} BARTH TESTSR

{3} CLIP-OR AC POWBRMETRR

i

I

}

'

!

i

i

i

1

i

]

'

]

1

i

I

I

I

§

i

1]

: i
(4) TNSULATION TESTER :
1

1

(5) DC VOLTAGE/CURRBNT STANDARD ~ |
i

) 1

(6) PHRUKATIC PRRSSURR STANDARD !
I

i

(1) ATE SUPPLY UNIE !
1

) i

(8) DEGITAL KAMOMETER :
t

i

1

[}

]

]

{9} DIGITAL THERMOMETER

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

SUBSTATION.¥E]






APPENDIX G INSTRUMENTATION LIST

The Study Team conducted an investigation of the instrumentation

items including quantity, specifications, and operating conditioné.

‘Results of investigation are listed as follows:



APPENDEX & [INSTRUMBNTATION IST

NAME OF PLANT: PLANT WO, 1

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

NAHE OF EQUIPKENT {QUANTIFY | SPECIRICATIONS \ CORDITION
1. LA HESA RAW WATER [ |VENTURI HETER { SUBERGRD CONDITION,
FLON-AQUEDUCT W0, ¢ 11-VALVR BANIFOLD 10T WORRING.

'DIRBCT READING WANOMETER !
1
1

{ ‘VENTHRL METER ~DITTO-
{13-VALYE HANIFOLD
'DIRRCT READING MANONETER
1
]

i TORIRICE PLATE,
13-VALVE HANTROLD
Ydfp CEBLL T:0-20%0mn H2O
128:4-10 =k, FR/PQ:0-100HL/D
1

2, LA KESA RAY WATER
FLOY-AQUEDUCT HO. 2

3. ACCELATOR RO, 1 INFLUBNT FLOW HOT WORKING

’ |
4, ACCELATOR X0, % [RRLUENT PLOW [ BIIn ROT WORRTNG
|

[}
1 (PURGING LT:0-1.0m ¥ORKING

LAUTOSHAN SBT STATION
I

5. FILTER NO. 1 INFLUENT LEVEL

i
10 }d/p CBLL FT:0-300am HZ0 KANUAL OPERATED
iPNBY. FS:0.2-1.9 k¢/emd

JRLfT & FI:0-65 KL{D
1

§, PILTER HO. f PIETER RATE OF
FLOW

10 |dfp CELL LE:0-dm WOREING

'LI:0-4
1

7. PILTER O, 1 LOSS OF HRAD

I

i

1

]

1

1 ]

1 ]

] b

1 1

] 1

] I

] i

] 3

] ]

1 1

1 1

1 ]

] 1

] i

] ]

1 ]

t ]

i !

] i

1 ]

1 ]

i 1

I 1

) ]

1 ]

] L

f 1

] 1

1 I

] 1

1 \

] 1

] 1

1 1

1 i

H 1

H 1

1 ]

] ]

3 ]

1 t

] ]

' '

1 [} .
| 'ORIFICE PLATR, 0T WORRING
! 1-VALYE HANIFOLD !
: Idfp CBLL FT:0-2885aa H20 !
: TPHBY, BS:0-220HL/D :
: TLARGE FI:0-220H/D - ;
1 1 |
1 !
1 1
! 1
f [}
1 I
] t
] 1
] 1
3 i
] 1
1 L]
] 1
1 T
1 i
] ]
1 [}
1 1
t i
H ]
1 ]
H 1
! ]
] 1
1] 1
i ]
1 [}
13 1
L) ¥
1 1
] [}
! ]
1 |
! ]
3

1 ]
1 i
] I
3 t
! 1
[} ]
i I
i 1
F 1
1 3
] 1
t i
1 ]
] 3
t t

8. FILTER NO. ! WASHWATER FLO¥

i
1 |ORIFICE PLATE, HOT WORKING
13-VALYE HANTFOLD
jFI: DIRECT RBADING HARGRETRR

10-50KEL/D
1

9, FILTER #0. 1 SURRACE WASH FLOW

1 T
i PELECTROUIC LT:8-1.5a HOT WORRING

'tR:0-1.50
1

10 ASHYATER TANR LBYEL ¥O. 1

{  IPROPBLLER HRTER HOT WORKIRG
iD/T CONVERTER:{-20nk

\FR/FQ

11.YASHUATER RECOVRRY PLOW

I3
1 - 10PER FLOY PROPELLER NOT WORKING
IHRTRR:27,3-45003/D
1P/T COKVERTRR:4-20a4
LRR/EQ:0-400KL/D
| CURRENT REPRATER:4 -202A
" IRL X 2:0-B0DML/D
1

12, BFFLUENT FLOW {AQUEBUCT *C*)

13.ERFLUENT PLO¥ {AQUEDUC? "D") ROT WORRING -

I .
b JDITRO
}
I
1 SUKKATOR:{~20m4

14 . BRPLUENT FLOW {TOTAL RLO¥) _
'LARGE IHDICATOR:®-800KL/D
!

HOT WOBEING
ho, 1 .



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

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

1. LA NBSA RAW WATER
FLOW-AQURDUCT WO, 3

"2, TNPGURNT PLOK ¥0. 1

3. THFLURNYT FLO¥ HO. 2

FILTRR §O. 2 INRLUBNT LEVEL
N0t

i

5. FILTER XO. 2 INPLUENT LEVEL
10, 2

6. PILTER NO.2 PILTRE RATE OF
PLON

7. FILTER NO.2 LOSS OF HEAD

8. PILTER NHO.2 WASHWATER RATE
OF FLOW

3. FILTER_H%.Z'SUﬁFAGE WAGH RLOV

10, ¥ASHYATER ‘TANK LRVEL NO. 2

11, ¥ASHEATER RECOVERY -FLOW

12, RRPLUENT FLOY (AQURDUCT JUR

13, EFFLUENT LOW {AQURDUCE "H")

14, RFPLUBHY RLOV [TOTAL RHOV)
§o. 2 o

15 ALUS STORAGE TARR LRVEL

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

20

20

APPENDIX G INSTRUMENTATION LIST

JVENTURL HETRR

13-VALVE KANIROLD

{DIRECT READING KANOMETER
1

t

'PARSHAL FLUNE

'RLOAT TEPR FT:¢-20ak
'PR/FQ:0-600KL/D

]

i .

1pITTO

I

1

|ENBUKATIC 17:0-1.5 a
1

i
$DITT0
|

]

1

18/p CBLL FT:0-22460a¥20
JPHEU, P8:0.2-1.0kg/end
IBL/T & PT:0-65HL/D

1

o
idfp (BLL FT:0-4n
IL1:0-4a

R |

i

'ORIFICE PLATE,

{3-VALYE KANIROLD

'4fp CELL FT:0-28950a H20
{PRRY. PS:0-220KL/0
'LARGE ET KO, 1:0-220KL/D
'LARGE FL N0.2: DITTO

1

1

I0RTEICR PLATE,

{3-YALVE HANTROLD

'PI: DIRECT RRADING WANOMBTRR
10-50HL/D

]

3

1ELECTRONIC LT:0-2.0 =
JLR:0-2.0K

!

i
{PROPRLLER NETER

© 1p/T CONVERTER:4-20nA

{PR/EQ: 0-35KL/D
1 .

1

IVENTURL METRR

1d/p CELL BT:0-465720H20
{BLECTRICAE FS:4-20ak

URR/EQ:0-T50KL/D

~ ICURRENT REPBATER:4-20aA

IRL:0-T50KLD o
[}

I
iDETT0
P

1]

' SUNNATOR: 4 -20mA

TLARGE TNDICATOR: 15004/
i

e T o T o T T o T et vy T e A o o e T o R M o pin Rr P o o Mo B g e B g T W) g oy S e e T e e S et R b e e e =R iy = = Ak S e T 7T e RS o e ey AL

'HOT WOREING

1

¥OT WORKIHG

- {HOT KORKING

YORKING

¥ORRING

¥ORKING

HOREING

NOT WORRENG

- NOT RORKIRG

10T WORKING

~ 1NOT WOREING

- 'NOT WORKING-
]

[
1HOT -WORKING

NOT WORKING

MANUAL OPERATED






APPENDIX H PERFORMANCE TEST ON CHEMICAL DOSING FACILITIES

The Study Team conducted a performance test of the existing chemical
dosing facilities inmcluding alum dosing and polymer dosing facili-

ties.
1. Tindings
1.1 Alum

Alum as measured by Rotodips is supplied by gravity and the pressure
in the pipelines is not encugh to supply the applied capacity.
Results of our performance test indicate within allowable exror. Only
the pipeline for Accelator is 5% less than required supply. There-

fore, no replacement{relaying of pipeline is required.
1.2 Polymer

Results of test shows 17 to 207 increases of polymer solutibn at
dosing points compared with supply. It is considered these increases
were caused by dilution of water at chemical house. This test shall

be implemented without dilution water.
2. Investigation
Procedures ave shovn hereafter {see Figs., H.1l and H.2):

(1y Inflow rate described ‘in the foilowing'fesults indicates the

| operating capacity of the Plant, which is measured by MWSS using
those flbw meters installed along Agueducts #1, #2,-and 3.

This is applied to calculate required dosages of alum and poly-

mer.

'(2)-Alum discharge is estimated by applying the calibration
cufve for Rotodip (table provided by manufacturer of Rotodip)
and manually set values on Rotodip. The results are shown as

Expédted Dosage hereunder.



'(3) Actual alum dosing amount by Rotodip is measured at two points:
one just after Rotodip and another dosing point at graduated
cylinder,

(4) Polymer discharge is estimated in the same manner as the
Rotodip by applying the calibration curve supplied by
manufacturer of polymer dosing pump and at using manually set
valves.

{5) Actual polymer dosing amount is measured in two ﬁays'namely:
1) ‘By level decreasing ratio at polymer storage tank
2) By taking actual dosing amount using graduated cflinder.

3. Test Results

3.1 Infiow

371,800 m3/D

1

Plant No. 1 Settling Basin 1 & 2 : 98.2 MGD

I

Plant Mo. 1 Accelator:. ‘ 40 MGD 151,40ﬁ m3 /D
Plant No. 2 North & South: 271.7 M6D = 1,028,700 m3/D
3.2 Alum
3.2.1 Dosing Rate
_Doging rate determined by jar-test : 28 mgfl = 28 glm3

3.2.2 Required Alum Dogage

1) Plant No. 1 Settling Baéin 1 & 2 (per basin}

371,800 m3/D X 28.g/m> - o . .= 328,6 L/h
24 X 1.32 X 10600 X 2 X 0.5 .



2) Plant No. 1 Accelator

151,400 m>/D X_8_p[m> = 76.5 1/h
24 X 1.32 X 1000 X 0.5

3) Plant No. 2 North & South Line (per line)
1,028,700 m>/D X 28 g/m> . = 909.2 1/h
24 X 1.32 X 1000.X 2 X 0.5

3.2.3 Settling of Rotadip {1 knob settling = 5.95 1/hr)
Rotadip : getting Expected Dosape
1) Plant No. } Settling Basin - 1 I.SB-1 61 X 5.95 = 363.0 l/h
2) Plant No. 1 Se£t1iﬁg Basin - 2 T.SB-2 55 X 5,95 = 327.3 L{h
3} Plant No. 1 Accelator (I.Acc) . 15 X 5.95 =. éQ.S*l!h
4) Plant No. 2 North (II-N) . 151 X 5.95 = 898.5 1(h
5) Plant No. 2 South (II-5) 139 X 5.95 = 827.1 1/h
3.2.4 Actual Measurement (by totalizer Qf Rotadip)
1) I.sB-1 . - - co 332 1/h
2) 1.8B-2 336 1/h
3) I.Acc o | 74 1fh
4) iIfN | : ’ 928 1/h
'5) ’Ii-s-‘ - | o 920" 1/h



3.2.5 Actual Measurement Rotadip (by manual sampling}

1} I.8B-1 (0.94 + 0.98)1 x 3600 = 345.6 1/h
2 ¥ 10 sec

2) TI.SB-2 (1.02 + 0.99)1 x 3600 = 360 1/h
2 X 10

3) I.ACC (1,15 + 0.82)1 x 3600 = 101.3 1/h
(40 + 30) sec

4) 1II-N {0.81 + 0.85)1 x 3600 = 996 1/h

2 X 3 sec
5y TI-8 (1.13 4+ 0.88)1 x 3600 = 904.5 1/h
(5+3) sec

3.2.6 Actual Dosing at Dosing Point

l) I.SB-1- (1.08 + 3.07)1 x 3600 387 1/h (+123)

2 X 10 sec
2) I.SB-2 (2.14 + 1.11)1 x 3600 = 405 1/h (+13%)
' 2 X 10
3) I.ACC a) (0.465 + 0.42)1 % 3600 = 53.1 1/h
2 X .30 sec
b) (0.36 +0.36)1 X 3600 = 42.2 1/h

2 X 30 sec

a) + by 53,1 + 43,2 96.3 1/h (-5%)

4) II-N 8.68 x 3,600 = 1,042 1fh (+42)
30 sec
5) TII-§ (0.72 + 0.72)1 x 3600 = 1,296 1/h (+432)
2 X 2 sec :



" 3.3 POLYMER
3.3.1 Dosing Rate
‘Polymer . Cationic (Nalco: 2.75 ¥ solution)
Plant No. 1 - 0.2 mg/l
Plant No. 2 - 0.1 mg/l
3.3.2 Required Pélymer Dosage
1) Plant No. 1 Settling Basin 1 & 2 (I.SB<1.2)

371,800 m>D X 0.2 g/m> = 112.7 1/h
24 X 0:0275 X 1000

2) Plant No. 2 North & South (II-N,5)

1,028,700 mo/D X 0.1 gfm> = 77.9 1/h (per line)
24 X 0.0275 X 1000 X 2

3.3.3 Setting of Pump (Dial of Pump)

1. 1.8B - 1 & 2 507 13.485 1/min = 209.1 1/h
2. TII-N 401 2.69 1l/min = 161.4 LU/h
3. II-§ 402 2.69 1/min = 161.4 1/h

" 3.3.4 Actual Measurement (by tank level)

1.7 m2 X o= 2.27 n?

4

1) TI.SB 2.27 m® X 0.107m X 1000 = 91.1 L/h
2.667 h '



2) TI-N 2.27m% X 0.09m X 1000 = 76.6 1/h
2.667 h

3) 1II-8 2.27m2 X 0.095 m X 1000 = 80.9 L/h
2.667 h

3.3.5 Actual Desing at Dosing Point

1) I.SB -1 (0.23 + 0.23) 1 X 3600 = 55.2 1/h
2 X 15 sec

51 1/h

2) I.SB - 2 (0.43 + 0.42)1 X 3600
2 X 30 sec

106.2 1/h (+l7Z)

t

1)+ 2) 55.2 + 51

3y IX-N . (0,994+0.97)1 X 3600 235.2 1/h (+207%)

2 X 15 sec
4) II-8 (0,740,731 X 3600 = 168.0 1/h (+108%)
2 X 15 sec
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APPENDIX I CHLORINE PIPELINE LEAKAGE TEST

The Study Team conducted chlorine pipeline leakage tests, comparing
discharged flow rates measured at chlorine house and flow rates at
dosing points by using a portable ultrasonic flow meter (see Fig.

I.1).
1. Findings

The test results include some error since the portable type flow
meter is less accurate than the fixed type. The difference of flow
rate between the chlorine house and the dosing point is more than
207, therefore the following pipelines are highly recommended to be

‘feplaced.
1) Pre Chlorination for Plant No. 2 - Accelator,
2y Intermediate Chlorination for Plant No. 2
- Inlet channel of filter (East Wing) , and
3) Ditto - (West Wing)
2. Test Records
'Fbllowing are testing results:
2.1 Pre Chlorination

2.1.1 Plant No. 1 - Aqueduct No. 1

1) Chlorination House

11.9 - 13.6 m3/Hr ~ 4°'39"/m3 12.9 m3/Hr

2) Dosing Point

10.7 - 13.5 m3/Hr  4*32"/m3

13.2 m3/Hr (+2%)



2.1.2 Plant No. 1 - Accelator

1) Chlorination House :
4.1 - 7.0 m3/Hr.  10°7/m> = 5.8 mO/Hr

2) Dosing Peint

20°30" 2.9 moJHr {-56%)-

2.1.3 Plent No. 2 - Receiving Well

1) Chlorination House

23,7 - 27.3 m3[Hr 2025 fm> 24.8 mofHr

2) Dosing Point

25.5 - 27.3 m3/Hr  2°13"/m3 27.1 m3 fHr (492)

2.2 Intermédiate Chlorination
2.2.). Plant No. 1 - Inlet Channel of Filter

1} Chlorination House _
15.3 - 16.4 m3/Hr  3'44"/m> = 16.1 m>/Hr

2) Dosing Point R :
14.3 - 15.8 mo/Hr  3'59"[m> = 15.1 m°/Hr (~6%)

2.2.2 Plant No. 2 - Inlet Channel of Filter (East Wing)

1} Chlorination House

20.3 - 21.2 m>/Hr  2°51"/m°

'Zl.l'm3er

2) Dosing Point o
13 - 18.7 wifHr  470"[m°

15 w [Hr (-297)

I-2:



2.2.3 Plant No. 2 - Inlet Chaennel of Filter (West Wing)

1) Chlorination House
13,2 - 13.7 m3fHr  4'27"/m? = 13.5 m°/Hr

2) _Dosing Point o _
1.9 - 2.2 mOfHr , N = 2 m3(Hr (-85%)

2.3 Post Chlorination
2.3.1 Plant N05 i - Effluent Channel

1) Chlorinétion ﬁouse

18.8 - 19.6 m3/Hr 308" /m° = 19,1 m>[Hr

2} “Dosiﬁg'Point

18.7 - 19.3 m3/Hr  312"/m® 18.8 m>/Hr (-2%)

2.3.2 Plant Ne. 2 - Aqueduct 84® (West Wing)

1) Chlorination House

24 - 24.8 m3{Hr = 24 m>/Hr

2) fDosing Point

21 -'32 m3IHr 2’lb"lm3 = 27.7 m3lHr
2.3.3 Plant No. 2 - Aqueduct 72"

1y . Chlorination House

13.5 - 14.7 m>(Hr = 13.6 m3/Hr

23 Dosing Point

‘Nq'Suitable'Place for Méasuring
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APPENDIX J ©PROCESS WATER QUALITY ANALYSIS

The Study Team conducted an investigation on the process water quali-
ty of the existing Balara Plant to evaluate the performance of each
process ‘such as coagulation, flocculation, sedimentation, filtration,
and chlorination. The investigation covered water quality anmalysis in
pH, conductivity, alkalinity, and turbidity. Chlorination is dig-
cussed in detail in the following APPENDIX H, DISTRIBUTED WATER
QUALITY ANALYSIS.

1. Findings
According to the investigation results, the existing process treated
raw water of varied quality during the investigation from 22th Sep- .

. tember to 22nd October, 1991 as follows:

RAW WATER QUALITY

pl 7.010 to 7.46 {see Table J.1)
Conductivity 104.9 to 168.6 pnS5/cem{see Table J.2)
“Alkalinity 45.2 to 66.1 mg/l (see Table J.3)
Turbidity 9.9 to 62.2 mg/l (see Table J.4)

Test results indicated that raw water included sufficient alkalinity
to achieve a good coagulation, even pH value were slightly higher in
some duration than thée optimal range for the application of liquid
alum as coagulant. It is preferable if polymer could be applied

properly in addition to liquid alum.

- However, the process involves some problems in the finished water
guality. In cases of high'tdrbidityfduring the rainy season, treat-
ment results in turbidity exceed 5'mg[l'of the National Standard for

‘Drinking Water. Data on finished water quality are as follows:

FINISHED WATER QUALITY

- pH | 6.46 to 7:30 (see Table J.1)
Conductivity ' - 'I15.5'to 150:6 WS/cm (see Table J.2)
‘Alkalinity 32.4 to 61.2 mg/l (see Table J.3)
'Tﬁrbidity' 2.0 to 12.8 mg/l ‘(see Table J.4)



2.

These insufficient results are attributable to the following:

(1) Insufficient operation of the facilities including coagulant
dosage, poor chemical mixing and coagilation, inadeQuate floc-
culation, insufficient backwash of the filter beds,

(2) Overloading'of the superannuated facilities, and

(3} Structural defects caused by the previous upgrading project.

Procedures

Procedures are shown below:

(1)

(2)

‘Sampling Points

In selecting sampling points, the Study Team used the MWSS
points to allow comparison with available data of MWSS. The
sampling points are identified as raw water, treated water,
influent water, filtered water, and, finished water, details

are as shown follows:

Raw water:
Sample without any treatment collected at Aqueducts influent to

the Plant

Treated water: )

Sample after coagulation. and flocculation collected-at_inlet of
sedimentation basin .

Influent water: _

Sample after sedimentation collected at channel‘between outlet
of sedimentation basin and filter bed

Filtefed water:

Sample after filtration collected at sampling faucet installed
at effluent pipe of filter .

Finished water:
Sample after chlorination collected at'fauce; installed at

distribution line in the premisés:of the Balara Plant

Monitoring Frequehcy
As shown in the attached data, monitoring was donducted once a

week.



{3) Analytical Method
Analytical method applied in the study are shown in Table J.5,
compared with MWSS methods.

TABLE J.1 PROCESS WATER QUALITY ANALYSIS, pH

 PLAXT Ko.1 SEDIMENTATION BASIN

o : BATE :
* LOCAT10R SEPT.20  SEPT.27  OCL4  OCL11 - OCT.18  OCT.22
RA¥ 7.17 7.93 7.43 7.34 7.39 7.46
TREATED 8. 61 6. 84 .20 .28 n.26 130
THFLUENT 5. 56 5. 84 7.10 7.13 .24 LB
FILTERED §. 63 6.86 712 7.24 .21 7.25
FINISHED , 5. 45 %77 104  L18 (ST ¥
"PLART No.1 SEDIMEKTATION BASIR 2

. ' , < DATE Lo
LOCATION . SEPT.20 - SEPT.27 - OCT.4  OCT.11  OCT.18  OCT.22
RAR 7.17 7.33 7.43 7.34 7.39 7.48
TREATED 6. 55 5. 81 .18 718 .30 .32
IKFLUENT §. 45 6. 89 712 6.82 7.27 7.30
FILTERED 6.63  6.86 1.12 7.24 7.21 . 1.25
FINISHED . B46 . 6.77 .04, 718 . L1120
PLANT Ko. 2
o - e DATE
LOCATION 'SEPT.20 CSEPT.27 - OCL4  0CT.11  QCT.18 OCT.22
RAN 7.01 7.08 7.42 7,37 7.24 7.36
. TREATED B. 55 6. 96 7.23 7.9 7.28 7. 32
INFLUENT §. 49 5. 94 7.20 7.03 7.25 7.30
FILTERED 5. 52 5. 82 7,16 7. 14 7.2 7.4}
_FINISHED §. 47 5. 81 7.00 7.12 7.30 7.17



TABLE J.2 PROCESS WATER QUALITY ANALYSIS, CONDUCTIVITY

PLART No._l SEDIHENTATION BASIN 1 (uS/ca}
. DATE
LOCATIOR SEPY. 20 SEPT. 27 06T. 4 OGT_. 11 0CT. 18 06T, 22
RAW ’ 168.1 126. 6 128.1 168. 6 - 152, 4 151. 7
TREATED -116.7 {317 132.8 148.1 153.¢ 1517
INFLUEKRT 116. 4 126.2 i32.1 150. 8 152. 8 151. 1
FILTERED 114.7 126.0 131, 3 148.0 152.2 151.1
-FIN_ISHED 115, 5 1313 132.6 145. 0 150. 6 148, 2
PLANT Ko.1 SEDTHENTATION BASIN 2 - {uS/cm)’
DPATE
LOCATION SEPY. 20  SEPT. 27 0CT. 4 06T 11 0CT. 18 0(T. 22
RA¥W 108.1 126.6 128.1 168. 6 1524 151.7
TREATED 115.3 142.0 132.9 132.8 153.1 150. 7
© INFLUERT 116. 3 126.5 1316 154, 7 152.5 150. 6
FILTERED 114.7 126.0 131.3 148.0 152.2 S15101
FINISHED 115,59 131..3 132. 6 146. 86 150. 8 1148, 2
PLANT No.2 . {uS/cn}
. DATE
LOGATION SEPT. 20  SEPT.27 0CT. 4 0€T. 11 OGT. 18 0CT. 22
RAW 104, 9 117.6 149.4 135.7 135.1 142.5
TREATED 115.3 133.2 139. 9 132.1 135.4 136.6
INFLUENT 113. 4 133.0 1457 133.1 135.8 136.5
FILTERED . . 115.3 132.8 140. 8 133.4 136.2 136.5
FIHIS_HEB 115. 7 133.8 148. 4 145.5 149.4 149.3




 TABLE J.3 PROCESS WATER QUALITY ANALYSIS, ALKALINITY

PLANT No.1 SEDMENTATION BASIR { {ng/1)
: DATE _
LOCATION  SEPT.20  SEPT.27 ocT.4 00Tt OCT.18 - 06T.22
RAW 48.0 56.0 58.0 66.0 66. 1 §6.0
TREATED 3.0 46.0 43,7 §1,0 5.4 £2.0
ENFLUENT 32.4 45,2 48.8 57,8 . 6.2 3.9
FILTERED 32.0 45.9 43.0 60.2 56. 7 63.5 .
FINISHED 32.6 44.2 46.0 58.0 60. 4 61.2
PLANT No.1 SEDHERTATION BASIN 2 (ug/1)
DATE

- LOCATION  SEPT.20  SEPT. 27 00T.4  OCT.11  06T.18  06T.22
RAY 48.0 56.0 58.0 66.0 65.1 66.0
TREATED 3.0 45.8 43.2 9.2 2.6 §3.0
IRFLUENT 33.4 45.0 48.2 41.3 62.8 3.8

- -FILTERED 32,0 459 48.0 60. 2 56.7 63.5
FINISHED 2.6 44,2 46.0 . 53.0 60,4 1.2
PLANT Ko, 2 _ (nz/1)

_ _ DATE '

LOCATION  SEPT.20  SEPT. 27 001.4 0CT.11  OCT.18  OCT. 22
RAW 45.2 ‘50,8 5.0 5.0 58.8 62.5 .
TREATED 3.1 - 49.3 514 52.5 56.8  57.4
INFLUENT . 33.2 49.4 52.4 5.4 - 55.0 58.8
FILTERED 33.8 50.0 55.4 515 55.9 §7.2
"FINISHED 32.4 - 48.0 53.2 58. 0 59.3 50.3



TABLE J.4 PROCESS WATER QUALITY ANALYSIS, TURBIDITY

PLANT No.1 SEDIMENTATION BASIN 1 _ o (ag/1)

DATE
LOCATION SEPT. 20  SEPT. 27 0CT.4  OCT.1t 00118 - OCT.22
RAR 54,4 0.6 28,5 19.3 12,3 1.9
TREATED 32.3 20.2 8.5 14.9 185 18.5
THFLUERT 2 14,2 9.9 2.1 1.8 . 12.3
FILTERED 12.2 4.2 5.9 4.3 5.4 2.6
FINISHED 10. 2 5. ¢ 4.0 3.4 2.5 2.3
PLANT No.1 SEDIMENTATION BASIN 2 “(mg/1)

DATE '
LOCATION SEPT. 20  SEPT.27 0CT.4 0CT.11  0€T.18 - 0CT. 22
RAW 5.4 300 28.5 15.3 123 - 118
TREATED 30.8 21,7 34,7 3.7 45,2 24,3
INFLUENT 1.4 14.5 10.9 37.0 19.3 21.0
FILTERED 12,2 42 5.9 43 5.4 ‘2.6
FINISHED 10.2 5.9 4.0 3.4 2.5 2.3
PLANT No.2 (ag/1)

- DATE o

LOCATION © SEPT.20  SEPT.27 0CT.4  OCT.11° OCT.18  'OCT.22
RAY 62.2 42.4 254.1 16. 6 8.7 9.9
TREATED 15.7 12.0 5.8 10.9 9,8 8,2
INFLUENT 19.1 17,7 10.3 13.4 10.3 8.6
FILTERED 0.8 22.% 0.5 5.1 2.8 31
FINISHED 12,8 13,9 5.4 2.8 2.4 2.9



TABLE J.5 COMPARISON OF ANALYSIS METHOD

H0s “Ttens | TESTING WETHOD
I WHSS JICA STUDY TEAM

Tvew “Io neterGorlron odelo 5398 DHweter »
Coomse [Threshold Toste Nethod IThroshold Tosts Hethod | 9
T3k [Gotar Cosparator (Taylor ¥oter Analvasr) lGotor Gomarator o
CaomoR T wreshotd otor wetnod [Mhreshold baor Method | B
s owmemiy Melllge Turbldity neter ;ﬁXEﬁ'};};I;EE;'Q;Z;;“""f“é; """""""""
b ommLT [Titration Mothodtio®) 1 ITitration Method »
T BloAmonsTES - loaleulations Hethod (03 D ICaleulations Hethod &
e [itration Nethod (602 1) [Titrabion Wethod %
o omercoz [Caleulations Method(s02) 1) ICaloulations Method n
o cwomtbss (Titistion WethodGioth 1 ITitrotion Nethod »
ok IField Test(Taylor Water Anelyzer) 2) -[0-Phenanthrotine othod &
2 BARONESS(TOTAL) ;EIE?§E]&&‘§QE£&&Z&EE&§ """" n [Titration Wethod y
3 maRoMEss(ea) g itration Hethod »
14 HARDNESS(HE) LT itetion weted y
s oot comswerion © lodine Nethod P
T owme owess L ISaticyate Kettod s
v wome wemwesy R wothod 9
'ii"kiié&iii’ﬁIE&B&E&‘“"E""'""""‘"""""'"""‘"""_"'""'“’I%EII;;;_;‘i;&}}{;;II;; """" 0

1) STAKDARD METHOD FOR THE EXAMINATION OF WATER AND WASTEWATER(1285)

2) LABCRATORY MANUAL.FOR CHEWICAL AND BACTERIAL ARALYSIS OF WATER AND SEWAGE({1943)
3) ANALYS1S STARDARD KETHOD OF JAPAR (JIWWA)

"4) USE SHIBATA WATER ANALYSIS KIT
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APPERDIX K DISTRIBUTED WATER QUALITY ANALYSIS

The Study Team conducted a series of distributed water quality analy-
sis in the Balara water supply system in ordér to clarify the'rEport
entitled "ANGAT WATER SUPPLY OPTIMIZATION PROJECT" which reported
that some 111 cases recognized zero residual chlorine from represen-

tative sampling points.
1. Findings

Table K.1 presents a summery of findings as monitored by the Study

Team. A& detail data is shown in page K-6 through K-45.

TABLE X.1 SUMMARY OF DISTRIBUTED WATER QUALITY
IN BALARA SERVICE AREA

| ! | | Res. : | | | ) i
i 80, | DISTRICT | Teap. |Chlorine |Turbidityl pH |Conductivity| Colifora !
| 1 . P o) ) Geg/t) | (/1) 1 (uSfem) | {count/al)|
————— T et D e e et Sl
| T [QUEZOK SITY MAX s 1.3 i4.5 ] 7.24 | 154.6 | 15 |
i | . MIN 26. 4 0.9 201 630 | 118.3 | |
| \ AREL 28,4 0.4 8.3 14 6.82 | 136.5 | [ |
|----~ o e L o e et e Ll 3
] I ISAN JUAR- - MAX 20.5 1.2 15.2° | 7.16 | 150.2 | o
| | MANDALUYONG HiN 25.0 0.0 2.3 1 6.51 | . 1i8.8 | |
{ \ AVE 21.5 0.5 6.8 1 6.4z | 132. 1 ® |
|--~-~ e D et frrnea - e 4o - o B e +
| I }WANTLA ¥AX 31.4 21 10.2 | 7.02 | “154.0 | L) |
| ! WIN 26.8 0.0] 2.9 | 6.50 1 1231 | N
| | AVEl 211 0.2 1 6.1 6771 135810 w0 |
f--—- D Bt Tt P i oot — R prmm e P L +
|"IV  |MAKATI WAX| 30.0 | .31 29,3 | .23 | 153.7 | oo
[ HIR] 26.3 | 0.1 29| §.30 | 123.3 | |.E
A | AVE{ 2.6 | 0.7 1 L2 6.83 | 134.3 ND |
e m——————— —fmeranee—— Fom e tmdmm - it B ——————— —m—— - +

The monitored results showed that residual chlorine was sufficiently
detected to be fanging from an average of 0.20 to 0.70 in all parts
" of the study area. This is stressed further depending onjthe:proximi-
_tj'df the sampling point from the trunk main where high residual

chlorine levels were monitored.

However.there-éfe_SOme service pipelines which have been monitored to
'.contaih only traces of residual chlorine. Such-a situation dCcasio_n—
akly occurs ‘due to changes in the distribution pressure, Almost all
of the trace level of residual chlorine was monitored in areas where
there}is low:water ﬁressure and the éervice pipelines are aﬁtiquated,

specifically the Makati and Manila areas. In Marikina and Pasig,



where numerous construction developments are taking place, some areas
were observed to 'be low in residual chlorine due to the shortage of

water supply,

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

to be zero at areas near the Plant.

Sample collection procedures from faucets demand special attention.
It could cause erroneous results especially in turbidity, color, and
residual chlorine if the faucet is not allowed to flush stagnant
water from the service line. The flushing time needs usually 2 to 5
min. When the. water temperature begins to drop, sample collection can

gtart.

A cross check of results in residuél chlorine of MWSS field work, as
shown in Table K.2 and K.3 (Nos.in the Table is referred to the'ﬂWSS
identification No.), indicated that the results by The Study Team is
generally lower level than that of MWSS. This was derived from a MWSS
residual chlorine analysis kit of which color comparator is obsolete

and not clear.

Accordihgly, it is evident that chlorination itself is carried out
perfectly through the trunk main, a marked improvement as compared to
1989, which is a direct benefit derived from the "Manila Water Supply
Rehabilitation Projects T and II *. Other qualitative factors ana-
lyzed in the activity including turbidity, pH, conductivity, and
coliform, turbidity indicated values over that of the National Stand-

ard for Drinking Water.
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