(3) construction of navigation lock lncludlng excavation, earth
embankment; rip-rap, revetment, mass and reinforced “concretes, ‘steel
sheet piling, steel gates and bascule bridge.

The construction planning for the major work items is executed in
accordance with the construction methods described above.

RlvecflmproVement of'Phsig-Marlklne'RlVer"

The'major work items of the River ImprovehehtEOf”the'Pasig Marikina
River are (1) river improvement. of Paslg -Marikina lncludlng excavation
' of riverbed embankment, parapet walls/river walls, revetment, ‘steel
sheet plling and concrete bridge and, (2) constructlon of Marikina
Control Gate Structure 1ncluding coffering wlth steel sheet piles, .
excavatlon foundatlon treatment embankment concrete revetment gablon
and gates. ' '

The constructlon plannlng for the ma;or work items s executed in
: accordance with the construct1on methods described above. S

2. 4 Construct1on T1me Schedule:

Based on_ the Master Plan Study,_ the construction 'works of the
selected priorlty projects are scheduled to be completed within 4 years
starting . from 1991 for- the East: and ‘West: - of =+ Hangahan Drainage
-Improvement Project and the Malabon Navotas Dra1nage Improvement
Progect and thh1n 5 years startlng from 1991 for the Pa31g Marlkina'
River Improvement ProJect. ' : -

' ;fThef constructlon t1me schedules for the above progects are
' _presented in Flg. 6- 2 2 6 2- 3 and’ 6 2 4, respectlvely. ' -
3. "CIO'ST ESTIMATES
3.1 _Condifions'for Cost.Estimates

The constluction cost for the projects is estlmated on the basrs of
'the de51gn,; the construct1on plan and the following assumptaons and
condlt1ons. - ' L '
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(1) Price Level

The construction cost for the project 1s'eotima£ed3od-ﬁhé‘pr1ce
Tevel of October 1988. ' '

{(2) Exchange Rate
The foreign currency conversion rates between US$, Phgfippihé_Peso
and Japanese Yen are as follows:
US$1.00 : R21.30 : ¥132
(3). Curreocy.of Coec Eefimate |

The construct1on cost is estimated in fore1gn currency component
and local currency component

The currency for estamated costs is expressed 1n Ph1l1pp1ne Peso
for both local and forelgn currency components. ' ' '

{4) Labor Wages

.Labor'wages of foreman, operatorldriver,'mechanic,_concrete_wocker,
carpenter,'barbender'ahd conmonwiaborer arE'estimated in consideraiion
with the Labor Code of the Philippines- and - the preva111ng labor wages
for techn1c1ans of genera] contractors An Metro Han11a. The daily wages
1nc1ud1ng overtime of 1 hour 1is shown -in Table 6-3- 1._ TR

(5) Material Costs

_ The unxt prices of construct1on mater1a1s were canvassed 1n Metro -
Manila and the major. stee] materaals were adJusted 1n cons1derat1on with
the prevailing market pr1ces in Japan. The unit price 1ist and. hourly

rentail cost of the materials are shown in Tables 6-3-2 and’ 6-3- -3,

respectively.
(6)..Equipmeﬁt Cost

Thé hourTy equ1pment cost cons1sts '_”of= depreciat1on - cost
ma1ntenance and repa1r cost and other annual adm1n1strat1on cost._ Thef'
hourly cost is calculated in consideration ‘with ACEL - price “in the
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Philippines, CIF-purchase cost, economic 11fe of_equipment“and rates of
maintenance and repair cost 1n Japan. The hourly equipment and_materia]
(POL) costs are shown 1n Tabie 6-3-3.

(7) Contractor 5 Indarect Cost -

The . contractor's  indirect cost such as overhead tax and dUty,
profit, etc., 15 assumed ' to be 25 percent ‘of the direct cost of both
local and fore1gn currency components. o '

(8)':Land‘AcouiSitiOn"and COmpensation Cost

The unit pr1ce of compensation cons1st1ng of 1and acquisit1on,
house evacuation and temporary use of land is estlmated as foIiows by
the data so far col]ected

Ares for Land ACGSTEIOn ur  omn m—
Including Compensat1on B Unit - Unit Price (Peso)

3Congested Area 1 R mé. . 3,000
(Manila, Quezon Clty, Makati '
“Pasay City)

Congested Area.2 ~ . . m 1,200
(Residential Area, except LT
above four areas}

Open Space ST . m . 300
{(Other than Res1dential Area)_ - . :

'(9) 'Government Adminietrationﬁcoet”'

Government adm1n15trat10n expense 15 assumed to be 5% of the total
-construct1on cost of c1v11 works 1nc1ud1ng preparatory works for local
currency port1on to cover the cost of management of the PFOJect.

(10) E"gineer1n9 Serv1685 Cﬂst .‘_n:;'.-;

» An 1nternat1onal consu?tancy f1rm w111 be selected for carry1ng out_ _
the. " detai]ed design and superv1s1on of the construct1on works. The

| .,eng1neering serv1ces cost is assumed to’ be 15% of the total construction‘

cost of c1v11 worxs for local . and foreign currency portionsa
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(11) Contingencies

Phys1ca! contingency is estimated at 10% of the foreign and local
currency costs, while price contingency is considered onIy for the local
currency at the annual escalation rate of 6%. ' '

3.2 Unit Cost of Construction Works

The direct construction cost is estimated on the unit cost basis
mu]tip]ying the wunit cost of work items by the corresponding ‘work
quantities‘ '

' Un1t cost is est1mated based on the construct1on methods An th1s
report. ~The unit price “for each work 1tem cons1sts of the d1rect costs
of labor, equ1pment and materials, and the contractor s 1nd1rect cost._'

Revetment works will requ1re coffer1ng for the work s1te because of
dewater1ng. The cost of coffering is d1fferent in accordance with the
water depth of ‘the” construction sité. ‘Therefore, the coffer1ng is
classified into three types and the cost for each type is est1mated as'
follows.

'Céltulation of Cost for Coffering

(1) ‘In case of water depth more than 5 m
Sta. 5+605, water depth = 6.4 m (average)

- Unit cost of preparatory works for both
banks (coffering with steeT sheet pile TR
- for revetment) | - 1 P69,284/m

:f Unlt direct cost of construct1on ;
'(excavat1on, revetment, river wal] L
parapet, etc.) . . i pes, 520/m i

The percentage of cost of. preparatory works against the d1rect cost
of construction ig approx1mately BOA : ' '

(2) In case of water depth of 3 to 5 m
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' Sta. 12+495‘ water depth = 3.8 m |

- Unit cost of: preparatory works for both
" banks: (coffering with steeI sheet pile :
for revetment R 1 P42,844/m

:’a Un1t direct cest of construct1on
(excavatinn revetment, river wal1 R
- parapet, etc. ‘ S "+ P89,000/m

*ThE{perCenfage‘oficust of preparatory works againStvthe direct cost
 of construction is approximately 50%.
- {3) ‘1In case of;water'aepth less than 3 m
© Sta. 24710, water depth = 2.8 m

- ﬁUniEicost“of preparatory works for both

banks (coffering with steel sheet pile |
‘for revetment . .. _ o 3 R17,208/m

- Unit direct cost of COnstructien'
f«j__(excauat10n, revetment, river wall, - C

R parapet etc. _ ot B51,700/m -

The percentage of cost of preparatcry works against the direct cost

of construct1on is approximately 30%. (Refer to Fig. 6-3-1.)

The breakdowns of unit costs are shown in Table 6-3-4 aﬁd the
'attached sheets. ‘ e

3.3 Foreign-and Local Currencies

_ The unit cnst of the maJor work 1tems is est1mated on the basis of
the cond1t1ons ment1oned in Tables 6 3 1 6 3-2 and 6 3 39‘"

The unit cost of each item: is estimated by dividing it into twe=
currency components after exam1n1ng its contents. As  shown in the
Breakdown of Un1t Cest the forexgn currency compcnents formed in each
'-unit cost vary 1n_percentage from 70 to 100%. Based on these results of
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calculation, the estimated percentage allocation on each unit cost for
major jtems is presented in Table 6-3-5. '

3.4 Construction Cost of the Project

The construction cost consists of the direct and the indirect
costs, the latter of which includes land acquisition, administration,
engineering services, physical contingency and price contingencyt. Cost
estimates are made at the price level of.0ct0ber, 1988.

The constructaon costs for the Phase 1 PFOJECt 15 est1mated as5

follows.

S (1n M1111on)
F/C (US$1_ L/C (Pesol Tota1 (Peso)

(1) Construction Cost for . 96,6 754 2,812

East and West of Mangahan . (R2,058) . (US$35.4 (US$132.0)
Dra1nage Improvement PrOJect T .
(2) Construction Cost for s @ 15
"Malabon-Navotas Drainage (r762)  (US$16.6) (US$52 4}
Improvement Project R L
(3) Construction Cost for - 43.6. . . 474 _'_.,_ 1,401
~ Pasig-Marikina River - (R927) (Usszz 2) . {US$65.8)
Improvement Project R L
Total S | © 0 .176.0 0. 11,881 - 5,328

(P3,747)  (US$74.2)  (US$250.2)

The breakdewn of each progect is shewn in Tables 6 3 6 6 3 7 and
5-3-8, respectively. '

3.5 Annuai Disbursement_Schedule

The annual disbursement scheduies for the prejects are prepared in
accordance with - the 1mplementat1on ‘schedutes and presented _1n
Tables 6- 3-9, 6-3-10 and ‘6-3- 11, respectave?y. &
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3.6 Operation; Maintenance and Replacement Cost

The operation and maintenance cost is estimated on the basts of the
'rate invoived in the direct tonstructianCUst which consists of the cost
- for major civil works and the cost for preparatory works. The rates of
~ operation cost and maintenance cost will depend on the employed
~structures and facilities, as follows. o

- Commdn.CiviI'woﬁks' o I 0.3%

- Steel Gate L%

- Pump S : ot 1.5%

L As  for the:replacemeht'cost, the-durab]e life of structures and
facilities is set as follows. o |

- Common Civil Works - : 40 years

- Steel Gate . s : 30 years
- Pump : i 15 years

The annda]--bperatiOn,: maintéhance_ and replacement cost for the
proposed plan s estimated as shown in Table 6-3-12.
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Table 6-2-3 WORK ITEMN AND QUANTITY OF DRAIHAFE TMPROVEHENT
. IH EAST AND HEST OF MANGA

...............,.....-..,....._..-..._.......---..-.......‘...............-..............-........,u..r.........._......,.;. .........................

___________________________________________________________________________________________

1 Lakeshore Dike

Preparatory Horks *1) ' s : 1
Earth dike w/ sheet pile h"i°'7°0m cuam 872,000
=dm

Sluica Gate . ton . 240

fox culvert type 2.51%2,9m*3no, ton S 20

Box -culvert type 3. 04 . Am*4no, - .ton . . 40

Box culvert t 3.0m*4. 7n*5no, ton 50

* Open chamnel ype 6.5m*15, 2m*2no. ion. 100

Box culvert twpe 3.0m*3.8m* Ino. ton 30
Maintenance br1dge

Napindan chaniel ) 130m*0, 1m Sq.m 1,170

Hangahan . f loodway - 250m* 9. 1m 5q.M 2,250

Mangahan . diversion - _ 60m*9.1m sg.m 840

Lower. bicutan . : 30m*9.1m Sq.m 270

____--_,n---_-au,-u--,-_---------_--—-_-_-_—_-_-;- _________________________________________

2 River Channel Works

'_ Prépafﬁtoryrﬂdrks ) ' - /s R
‘Mapindan River : ' o
Excavation : T L cu.m - 583,200 -
Parapet wall - - L=2495m cu.m 1,200
_Fmbankment L : L=2147m cuLm 98,500
‘Revetment - : : : sg.m . - 5,000
Buli River . L=1600m . - e -
Embankment - i RN . cu.m O 14,700
- Re-con bridge T 2 bridges. . sg.m . 960
Baho River . {-1800m = - e
- Embankment R o ' cu.m _ . 14,7DQ
_ Mahaba River . - L=2400m T '
Embankment cu.m’ 14,600
Re-con bridge o Z bridges 5q.m 444
'_Mangahan DerISIOH _ L=3900m : N
xcavation ‘ . U 123,300
.+ - Embankment o . cu.m 37,500
“Lower Bicutan L=800m S .
Excavation e cu.m 4,000
Embankrent Lo . cu.m ] 41,300
-3 Dr;;nage Sygiem ST j _______ _
B Preparatory Horks *1) Ws . oo 1
5.Regu1aton Pond I . 6sites cm © 693,000
:Channe] Norks T
_ Dralnage ‘Chante] 1mpvt CL=35200m s 1
Const. of open channel . © L=18300m s 1
- 'Const. of closed channeT L=1450m : - s 1
Sluice Gate .. . Ssites : ton’ 186
' Box culvert type o 2.6m*4.2m*3n0, . ton o 24
Box ‘culvert type _ 2. 5m*4 . 4m* 3no. ©ton. - L 25
Box culvert type 2.5m*3.8m*Zno, ton . o 15
Open channel type © . 5.6m*13.m*2no, . ton ' a0
:Open channel type . - 2.0m*2.0m : ton 3
Box culvert-type - 2.0m*2.0m : ton 3
" Box.culvert. type : 2.0m*2 ., 0m . ton : 3
- Dpen channal type - 2. 0m*2.0m o ton . - 3
: -_Open channel type _ 4.7m*10.m ton 20
' Pump Station LS Gsites : cu.ms o S 11
' clms 8
cu.ms 8
cu.ms R . : 5
cums o - 2
cooams . 74
UL IS - ] 7
cu.ms- - 14
- Cu, s y 31
‘ . S cu.ms o 4
' Latera] . m 114,500



Taple 6-2-4 h‘i)RKfITEE'\ ARD QUANTITY .OF.DR.MHAGE IHPROVEMENT - IN MALABON-NAYOTAS

o o 3k 4 A4 1 o " L 4% o L 4 B P A 4 S g e e g A A 0 L el 0 N 3 o g -

Work Item ' Feature Unit Quantity

________________________________________________________________ o a0 i Y Y L e e

1 North of Malabon River

Preparatory Horks *1) - ; /s _ ' 1
Ring Dike . I Com _ 15,900 -
Coastalﬁﬁike}wl revetment) EL.13.5m/H=2.5m W L §,700
River Dike{w revetment; ‘Raising H=im mo 3,500
Ring Dike(w/o revetment Raising H=Im - - 6,700
Enbankment - i ' 184,500
Revetment i 5¢.M 34,200
Channel Horks . . . o 1,600
Prainage channel impvt. mn 600
Const. of open channet : : om oo L000
Lateral _ o mo 31,200
Pump S 3ites - T . 25
' Q.S 2

cu.ms 3

- cu.ms . 20

Slvice Gate ' Isites. ton 188
" Box culvert type 2.5m*3 . 3m*2no. - ton S 14
Open channel type 5, 1m*10.m . - -ton _ - 30

Open channel ‘type 4,0m*10.m ton : A

Open channel type 4.0m*10:m ton R 20

Open channel type 4,5m*10.m . - ton ) . 25

Open channel type 4, 0mE10um ton ST 20

.. Open channel type 5.0m*1G.m ton - - : 30

2 Ravigation Lack . T

Preparatory Works *1) o Vs |
Excavation o ' cwm 9,000
Backfill .M 250,400
: Ripraq sq.m ) 900
RC-pile: m < 3,950
Revetment o sg.h . : 3,800
Mass concrete - : : : cuam ; 3480
Reinforced concrete : ci.m B 9,800
Steel ‘sheet pile < 5q.m Cooo 1,000
 Gate . oo ' _ ton : -/180

3—§Eu_jth a;"-ﬁahbon River T
Preparatory Works *1} - : - s - i
Ring Dike- Lo L ' 13,200 -
Coasta]_.DikeS\-:/ revetment ) EL.13,5m/H=2.5m m 1,100
River Dike%w revetment) Raising B=lm m _ < 3,600
Parapet Wall,reinforced conc. _ _ m . 8,500

- Embankment : : cuim 133,200
Reveiment ) 'Sg.m . S 14,300

: cu.m 11,900

Reinforced concrete

Channel Works

. . m

Drainage channel impwt. . C meo {11

- Const. of open channel . : m ; 500

Const, of closed chamel . . moo : 800

Lateral : ) SR m. _ 5,800
Pump C 3sites ™ - _ CUL TS - L 10

' IR “cums - 4

cu.ns 2

: D cu.ms _ 4

Sluice Gate -~ - . . bsitess . ton s
Box culvert fype . 2:50%4.2m*3n0, ton IR 7 S

Box culvert:type . ©&.5m*4.0m ©ton : : 12

Box culvert type © L 2.0m*2.0m: © U ton : 23

-Box culvert type S2.0m*§ . 0m*2n0. - - . ton 12

Box culvert type 2.0m*3.0n ton . 4

e A Ak ke e v i 8 Al 4P S o o P R A R R B R T I o e B B N P A e Y T L T e Y 6 R T e



Table 6-2-5 WRK ITEM AND QUANTITY OF ITMPROVEMENY OF PASIG-MARIKINA RIVER

___________________________________________________________________________________________

-------------------------------------------------------------------------------------------

1 River Inm‘ouemnt

River Houth/San Juan'C. L=B735m

: _Preparatoﬁy Works : ' /s : 1
Excavation ' : _ : cu.m . 2,334,000
-Par‘aget wall/River wall CCHLm 3,000
fleve 5q.m 40,000
Stesl sheet sq.m 5, 1000

Reconst., Pandacan bridge L=140m 5q.m . . 840
_S'an Juan €./Napindan €. L=9760m . _
_.Prep'aratory Works . : s 1
Excavation - - cu.m - 300,000
Para[taet walllRWer wall : cu.m 10,000
. Reve ] sq.m 60,000 .
_ " Steel sheet_ o ‘ _ Tosq.m 3,000
© Hapindam C./M.C.ES. .- L=5580m o o
' ?reﬁaratdry Horks s 1
Excavation o _ ' cu.m 100,000
Embankme o cum - ] 10,000 -
Parapet wa]]lRiver wan' ' : cu.m Co g,
Revetment ... : oo : . sq.m - : 10,000
Steel sheet © * - B ' 5q.m ' Co1,000
M.6.6.5. fMangahan c. L=1210m ‘ ' _
Prepar_atory works - 1/s 1

. Excavatioh - ) B cum ) 100,000

" Parapet wall/River waH . o cu.m - 1,000 .
Reveiment 5. 2,000
Steg] sheet e _ . - sg.m .+ 1,000

Mangahan C./STA.7+425 L=790m . _ _
_ Preparatory Horks | R T §
Excavation R . cm 50,000
Embankme! ‘Cuam R 5,000
- Parapet wa!l/River wan : SCuLm 2,000
Revetment . [T . . - Sq.m . - 111
Steel sheet S . _ o s ) 1,000
i é"i;§¥E¥5£'Eéntrai'ééié"sia?ﬁét‘]ré """"" T

- Preﬁava:'tory Works SR : LE s AR |
Excavation SRR R © 30,000
Eni)ankment . ) cu.m : 6,000
Concret . Co,ocuam 22,000
-Gate (10 1w*17, 5m*2n0 ) ton - ' 300

ViI24



Table 6-3-1 LABOR WAGES IN METRO MANILA

FOreman ..o et seeverens e erias e ger s e aererene U o & {1

Civil, mechanical, electrical

. Technician, Tl i icciiinieisicorarrstsieirsisisssnisrmssnsssnronisoss iiaeiend aeeee P20

Operator for drcdger, tug boat, etc.
(Special equipment) .

Technician, T-2 .. FFC ORI PSS ST ceevres P85

Operator for heavy equipment and assist. for the above .
Electrician, welder, rigger, etc.

TECRIICIAN, T=3 oovlcouisvssoeeeesseseeeseeeessersessinseseeseesessmsessneennss '........-.......'..._._*'iiso.

Operator for small size heavy equ:pmem and assist, for
the above. .
Mason, plasterer, etc.

Technician, T-4 ....... e st s SHEN R 4

Operator for roller, miscellaneous cquipment and
assist. - operator '

Driver. for dump Lruck 6 -8t

_Carpcnter ele.

Technician, T-5 . ettt esensnsiines | BET0

‘Operator for ‘compressor,- pump, gcncralor. ete,
Driver for light tuck, cte. '
Bar-bender, Jform worker, traffic ‘controtler

Tct:h‘niﬁi_an B i etaes e vee e s n e en st an e P65 '

Opcrator -for tamper, concrete vibrator, cte.
Concrete  worker, c¢lc.

Common 1aDOT .ivrierrirenreceererrrees ot st eerrraberesirerees P60

Common labor for civil works

Foreign Specialist ... heerrere e e e e e e rerrenate e

V1-25
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10,
1.
12,
13
14,
15.
16.
17.
i8.
19,
20.
21.
22.

Table 6-3--4 LIST OF BREAKDOWN OF UNIT COST _

EXCAVALOR A vecvreveasrerevsssressesesssesssesssessensebersonssentorssensss P50/m3 .
EXCavation Buuieeeoviiscnmsiensserossaseseesssessssssssesens P30
EXCAVAON € iovvvveerrrermsrmpesessstcssmsesissibasssssesssbssnsssssssissses . P30
Excavation by Pump..dredger A L e iemreeseneen 'zP}t'70/m3
Excavation by pump dredger B ......... e rrrareanen . P140°
Excavalion 'by phmp dredger C ....... Cirenercenens wiranaranres _ P50 ) '.
Excavation by clamshell A iveveovivoereeirerssreeesenns 7 PQOIOfI:'ﬂ:S

* Excavation by clamshell B ........... AR EINNS -3 ¥ 11
Excavation by clamshell C overrivervorennn. prerierbrneaerin _ P7G-
Backhill, (A, B & C) v.ovvvrrn AT cevresrsiennne . P30/m3
Ermbankment (A, B & C) ............. S P:40/_fri3
RIP-TAP cvorveiiiceenrecinenes R, i s © P100/m2
Revetment, concréte .bléck_ cerre e o e e P600/m2
Mass’ concrclc".L;..........'......' ........ RS, ST P1,500/m3
Parapet _»yéll, _reinforced  concrete. ..o - P3,000 -
River wall, rubble concrefe .ve.i...... RSSO . P1,200
River wall, reinforced concrete ..., - P4,000 -
River wall, steel sheet pile .o, ceee P3,500
Bridge ..ooouviiosicines i P8,000/m?
Preparatory  works (coffering) . H?Sr’n (80%) B
~do - o . _3m<H_<5m, (50 %) -

Sdo- o . H<3m (30 %)
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BREAKDOWN OF UNIT COST It n0. : 6-3-4(1)

Work . Site ;

~Work - : Excavation A

Conditions

CNof ‘_MDESCRI?I;I_ONS -

QTY | PESOCURRENCY | YENCURRENCY. . |

'} 1 Jand- whcel Joader -
|Item No. 8.3 - 4 (10])

Excavallon by usmg bulldozer

UNIT AMOUNT UNIT | AMOUNY

0.6 m3| 40 20} 100} 30

2 lexcavator . -
Item No. 8.3 - 4 (103)

Excavation by usmg grab buckct

o5 m3|  sof 25 171] 89

‘ Transportation by’ using dump
13 Jtruck (120 m3) .

10 m3l 44l a4l 110l 110

Item No. 8.3 - 4.(108)

.Togal ';

g9l ¢+ 249
(P 40.2)

" Remarks :

B 82%
Total:P 49.1
P 50/m3
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BREAKDOWN OF UNIT COST TTEM NO, Y 6-3-4(2)

Work Site

Work : Excavation B& C

Conditions :

{NO. ~ DESCRIPTIONS ~ | QTY' | PESO CURRENCY: YEN CURRENCY
e nn UNIT | AMOUNT| UNIT | AMOUNT -

Exbavation' by using bulldozer : _ 1 N
1 jand wheel loader : 0.4 m3|: 4.0 1.6 100 401l
Item No. 83 -4 ( ) - 1 ' o R

Transportation by using dump o R : BE R
2 jtruck. (180 m3) - - 04 m3} 2.9 1.2 731 - 29
Item No, 83 -4 ( ) : : N

Excavation by using backhoe B b . :
3 |lItem No. 83 -4 (') 0.3 m3{ 3.0 0.9f 72 S22

Excavation -by using grab buékcl o : B R
4 |excavator : 03 m3| 50 L5 177, . 53 '
jliem No. 83 -4 ¢ ) : L o S

Total ; - | ' | Csa2| | r4a |
1 P 232) |

Remarks : - . . S ' S 82%
h ' - Total:P 28.4
P 30/m3

Va7




BREAKDOWN OF UNIT COST

6-3-4(3)

CITEM NO, 1

- Work Site
Work :  Excavation by pump dredger A
Conditions :

DESCRIPTIONS QTY | PESO CURRENCY _YEN CURRENCY |
‘ R I . UNIT | AMOUNT | UNIT | AMOUNT

|Excavation by using cutter suction _ N o 1
{dredger with pipeline - - * 1.0 m3 7.0| 7.0 266] 266
Item No. 8.3 - 4 (104) = i ) e : :
Loader (grab hucket) (0] dumpmg 7 ! IERE EENRIEU 7;

" |scow at T.S. bank - : 1.0 m3 5.0 5.0 177 177
Item No, 8.3 - 4 (103) . N
Hauling by using dumping ‘scow Lo ' S R

iitem No.-&’o’ - 4.(500) 1.0 m3 6.4 6.4 206 206
Unloader (grab bucket) to spml : _ o SO S

|bank . 11.0 m3 5.0 5.0 _177 177
ItemN083 4( ) T L
" |Miscellaneous equipment : 10 % of : :
5.:{the above : 2.3 83
“Total 25.7] 509

S o (P.146.6) -

"} ‘Remarks : 85% .

Total:P 172.3

P

170/m3

" \1-38 -




6"3“‘1}(4)

Total:P 139.9

P 140/m3

BREAKDOWN OF UNIT COST - ITEM: NO. 3
Work Site
Work : Excavation by pump dredger B
Conditions :
DESCRIPTIONS QTY FESO CURRENCY | YEN CURRENCY
o e - ~ UNIT AMOUNI' UNIT | AMOUNT
~ {Excavation by using cufter suction : _ B R i
- |dredger with plpelmc 1.0 m3 7.0 7.0 266 ‘2‘66"'
Item No. 8.3 - 4 (104) . C b )
Loader (grab bucket) to dumpmg' . o RN T 2
“{scow at T.S. bank : 1.0 m3 5.0 5.0 177} 5 177
Item No. 8.3 - 4 (103) : ‘
Hauling by using duniping scow T IS RURTRE R
Iticm No. 8.3 - 4 (109) ' 1.0 m3| 5.3 531 171 171
(600) ' - | '
Unloader (grab bucket) to sponl . . S ENTIRDEEET Y AEEECIES I DU
bank (50%) 05 m3} 5.0 2.5 1770 .89
Item No. 8.3 - 4 (103) E 2 S .
Miscellancous cquipment : 5 % of o K
5 {the above 1.0 35|
“Total : 20.8)" 1380
: P 119)
Remarks : 82%

C V32




BREAKDOWN OF UNIT COST | | LTEM NO. : 6-3-4(5)

Work Site

Work _ '+ Excavation by pump dredger C

Conditions : Direct trasportation to spoil bank through p'ipe'line

No| .ﬁESCRﬂrrIst}f | QTy | PESOCURRENCY | YENCURRENCY.
| L T UNIT | AMOUNT| UNIT | AMOUNT
_ Excavahon by usmg cutter SUCUOI’I o s _' ' : .
1 |dredger: wnh ﬂoatmg pipe and 1.0 m3 7.0 7.0 266 266
shore “pipe - - : - Cpo
“1ltem No 83 -4 (104)
2
1a
S
Total © . - 70 266
e . L (P 43)
‘Remarks S | | | - 86%
RURE ' ' Total:P 50
P 50/m3

Via0




BREAKDOWN OF UNIT COST TR NO. i 6-3-4(6)

Work Site

Work :_Excavation by clamshell A

Conditions :

Nol . DESCRIPTIONS | QTY | PESOCURRENCY. | YENCURRENCY
. ' ' . UNIT . | AMOUNT | - UNIT AMOUNT'

Clamshell (grab bucket) on T T e
1 lpontoon 1.0 m3 . - | Clte w3l 12,00 0 12.0) 3950 395 ¢
“Htem No. 8.3 - 4 (105) : : R

Dumping scow, 100 m3" o R |
T 1.0 m3 19.8)  19.8] 483 4830
Item No. 83 - 4 {110) ' : ' ' ]

Unloader (grab bucket) 1.0 m3 D : . A A
3 | 0.5 m3]| 5.0 2.5 177 89
Item No. 83 - 4 (103) ' o :

M_iscclianéous-e:q'uipmei}:t - 3 i
YRR | | 5% 17 48

Total - : | 360, |01

Remarks : ' - A - o .. 82%
: ' Total:P 1998 .
P 200/in3

Vi-41
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BREAKDOWN OF UNIT COST

ITEM NO.

{6-3-4C7)

- Work Site

Work

: Excavation by clamshell B

Conditions ;

YEN CURRENCY . -

No ¥ PESCRIPTIONS .| QTY | PESOCURRENCY: | Yi
1 b L ' - UNIT | AMOUNT| UNIT | AMOUNT
.' Clamshcll (grab bucket) on : e . I SRR
1 1 |pontoon 1.0 m3. 1.0 m3) 12,0 12,0+ 39s| 395
Item No. 83-4(105) ' o -
Dumpmg scow. 100 m3 ,‘ . 2
2. 1.0 m3| 12,4 12.4 302 302
Item No. 8.3 - 4 (110) _ o '
: Unloadcr (grab bucket) 1.0 m3 : :
3 0.5 'm3 | 5.0 2.5 177 89 -
Item No 8.3 - 4. (103) L
‘|Miscellancous equipment . S :
14 O 5% 1.3 39
Is
28.2)" . 825
[ P ' (P 133.1) :
Rcmgfks i 83%

Total:P 161.3
P 160/m3

‘Vi-42




BREAKDOWN OF UNIT COST

ITEM NO. @ 6-3-6(8) .

Work Site

. Excavation by clamshell @

Total:P. 66

P 70/m3

Work
Conditions
NO, DESCRIPTIONS T qry | pEsocurreNcY | YENCURRENCY - | -
‘ SRTR ' UNIT | AMOUNT| UNIT _| AMQUNT |
Clamshell (grab bucket) 1.0 m3 : AR 3 L e
1 jltem No. 83 -4 ( ) - - 10.75 'm3 5.0 3.8 1770 0 133
Dump truck, 8 t =~ : - N R _
2 |Ttem No. 83 -4 ( ) 0.75 m3 5.2 3.9¢ 132 59
Clamshell on ‘pontoon c o
3 |Item No. 8.3 -4 ( ) 3% 0.3 10
Miscéilaneous equipment S . S L
{4 [liem No. 83-4( ) 0.25 m3 12.0 3.0 395 929
15
Total : 11.0 BRI
_ ‘ _ - (P _550) .
Remarks : o 83%

©VI-43




BREAKDOWN OF UNIT COST o ITEM NO. G 6-3-4(9)

. Work Site : ..

Work . Backfill A,B & C

Conditions :

|no] - DEScriPTIONS . | Q7Y | _PESOCURRENCY | YENCURRENCY - -
S DR I o "UNIT_| AMOUNT| UNIT | AMOUNT

Blﬂldozdr&'whctil)‘loildcr 1 | B T EEE R
o ' 0.75 m3 4.0 3.0p 100 75,

Béckhge ) : - o R P
29 . 0.25 mi3 3.0 0.8]. 72| - 18

_ Du'jm:p-': truck _ : | N S
3 0.5 m3 3.5 1.8 ggl 44

M_isccli_aneous equi'p'r'ncn_t 7 D L s _
4 ‘}(compactor, etc.) - ol sm 0.3 x 7

-gTﬁlﬂ'l;: S ' ' 5.9 _1445
: : (P 23.2) .

Remarks : - - ' . 96%
' U IS & . Tota_l:P 291
o P 30/m3

S VI-44




BREAKDOWN OF UNIT COST

1TEM NO. 3 6-3-4(10)

Work Siie :

Work - Embankment, A, B & C

Conditions :

DESCRIPTIONS

QTY

'PESO CURRENCY
NIT _| AMOUNT

- UNIT

- YEN CURRENCY .

UNIT

Backhoe, 0.9 m3

1.0

m3{

3.0

3.0

72|

AMOUNT .

Dump truck, 8 t
2 |(very short distance. only)

0.5

m3’

3.5

1.8

88

' 44 :

Bulldozer, wheel loader, cte.

1.0

m3

2.0

2.0

50|

50

Compactor, ectc.

1.0

m3

0.8

0.8

26|

26

Total :

192
(P_30.9)

Remarks

' :To_tal:?__j 38.5
P 40/m3

- 96%

-1 Vi-45




BREAKDOWN OF UNIT COST

ITEM NO.

. 6-3-4(11) .

" Work  Site 3

Work : Rip. - rap (t = 0.15 ‘m).-

Conditions

. DESCRIPTIONS

T arv

'YEN CURRENCY:

" PESO CURRENCY

AMOUNT.

1. [Rip - ';ap_.materials, boulder

0.15 m3|

UNIT

200.0

30.0

_UNIT

AMOUNT -

1'lt=015m . ..
Rip - :ép matcria‘_l:_s., sand anﬂ _ _ L
2 L a 100.0 10.0 - -

gravel

0.1 m3|

Spreading by using dump truck,
3 |dumping -scow and others

:0,'2"5"1113,i

'33.01

8.3

1,160

290

T@tal B

483

290

1 Remarks :

Total:P 95.1
100/m?

P

(P 46.8)

50%

S VI-46




BREAKDOWN OF UNIT COST . ImMNO. : 6-3-4012)

Work Site

Work : Rcvcimcnt. concrete block (t = 0.4 m)

Conditions :

No| DESCRIPTIONS - QTY | _PESOCURRENCY _YEN CURRENCY ~ .

o _ _ . UNIT | AMOUNT | UNIT "AMOUNT Be
Concrete block t = 0.2 m - e B B
1 ) ' S 1.0 m2 55.8 55.8 807 807

Sand & gravel _ ‘ _ L L
2 : : 0.15 m3{ 100.0 15.0f - 1 -

Leveling concrete ' . . N o
13 o ' 0.1 m3 246.0 24.6 3,560{ 356 |

Placing and.curing ' 1 o A
4 : ‘1.0 m2}- 41.0 41.0 1,400 1,400

Total : ol oaseal ol 2563
- - - e a13.6)

“'Remarks : | ' T 7_5_%
' - Total:P 550
P - 600/m2

V)-47




T TTEM NO. :6-3-4(13) .

" BREAKDOWN OF UNIT COST

Work Site -

- Work 1 Mass concrete

Conditions : -

' DESCRIPTIONS QTY

PESO CURRENCY '

- YEN CURRENCY. ' .

UNIT

AMOUNT

CUNIT

i ‘Concrété : .
IS L ST 1.0 m3

263.0

263.0

3,795

AMOUNT

3,795

Concreie” form- :
S 1.1: m2

20.0

22.0

220

Pouring and curing

1.0 w3

'80.0

80.0

2,897 |

T(:)tal.‘. SR

365.0f

6,912

Rémarks

Total;P 1,

(F 1,115)
C 74%
480

P 1,500/m3

Vi-48




BREAKDOWN OF UNIT COST

TIEM NO. : 6-3-4(14)"

Work Site

Work

. Parapet wall, reinforced concrete

Conditions :

No| DESCRIPTIONS " QTY | PESOCURRENCY | YENCURRENCY |
5 o | uNIT_| AMOUNT| UNIT _| AMOUNT
Concrele e o T S o
1 1.0 m3]| 314.0f '314.0[ 4,530] 4,530
reinforced bar S . e
2. 60 kg 3.0/ '180.0 34] 2,040
Concrete form _ o . T
3 ) 4 m2. 25.0] - 100.0 250{ 1,000 |
Pouring and curing _ . ' - I
4 : 1.0 m3|  193.0| 193.0f 6,769] 6,769 .
5
Total : 187.0 14,339 |
_ (P 2,313.7)
Remarks - : 5%

“Total:P 3,100.7
P 3,000/m3

Vi-49° .




'BREAKDOWN OF UNIT COST  iTEM NO. i 6-3-4(15)

Work Site :

,W.(.).fk .+ River wall, rubble concrete

-Conditions :

INo] "  DESCRIPTIONS - | QIY | PESOCURRENCY " YEN CURRENCY .

B UNIT . | AMOUNT | UNIT . | AMOUNT -
|Rubble : _ S R
1.0 m3| 220.0[ 2200 - | - '

Concrete -~ | - S BRSBTS
IR 04 w3} 246.0 9g.4{ 3,560 1,424

Pl.ac.ing and ‘curiﬁg. - _ RN
C ‘10.m3] 252.0] 252.0] 2,343] 2,343

Total :+ 1 s7004] 3,767
: o (P 607.8)

_ ‘Remarks @ o . : o - 87%
: e : ' Total:P 1,178.2
P 1,200/m3

VI-50




BREAKDOWN OF UNIT COST

ITEM NO. i 6-3-4(16) .

Work Site

Work + River wall, reinforced concrete '

Conditions :

DESCRIFTIONS - QTY

RRENCY -

4 UNIT

PESO CU

Concrete

1. ; o 1.0 ;n3'

314.0

314.0

OUNT

UNIT

4,530

AMOUNT

4,530

reinforced bar

2 S Lo - 60 kg

3.0

180.0

a4

2,040

Concrete  form

32.5

162.5

325

| 1,625

Pouring and cufing

4 1.0 m3

277.5

' 277.5

9,745

9,745

Tqial :

934:0]

17,940 :

(P 2,894 8)

Remarks :

Total:P 3,829

- 95_%;

P 4,000/m3
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BREAKDOWN OF UNIT COST  TTEM NO. : 6-3-4(17)

Work Sitc

. Work "+ River wall, steel sheet pile

- Conditions :' Sheet pile type U m
Sheet pile driving = by using vibro - hammer

NO|. DESCRIPTIONS QTY. | PESOCURRENCY | YENCURRENCY

. : S UNIT - | AMOUNT |- UNIT | AMOUNT
|Steel sheetipile U-III' ~ " e 3 o L
10 o o 110 m2; - - 19,060{ 19,060

[ [Shect pile driving by wsing. | .. | R
12 ]vibro - hammer and diesel 1.1.0 m3 69.0f  69.0) 2,420} 2,420
generator - ' ' f ‘ : S L

el 9.0 | 21,480
R B R (Y. 0)

1 Remarks : .. ... o g . L - 98%
o . ' “Total:P 3,535 :
P 3,500/m2

VI-52




—

BREAKDOWN OF UNIT COST ITEM NO. : 6-3-4(18)

Work Site

Work : Construction of bridge

Conditions :

NO.| © DESCRIPTIONS | QTY. | PESO CURRENCY _ | YEN CURRENCY.
1 | -
2

3

4

5

Total :
Remarks : .
_Total:P

P 8,000/m2 -

VI-53.



Table 6-3-5 ESTIMATED PERCENTAGE ALLOCATION ON FACH UNIT COST

TIEMS | UNIT |L/CPORTION |F/C PORTION |F. ALLOCATE

PESO{ % | PESO| % |'L/C | L/C

(%) | (%)

- i.E_x;:avationgécqmnlom | .(.:'u.m. 85.-9' : 18 '40.2 82 .1'.5'. ‘78*5:-:
Z;Bxca.va:'tio.ﬂl,'._"pump dre.)(_lgcr. cu.m 2:.5..'7 .15 | 1471 8 5; 1.'5 _' 85 -
'5'.Eﬁcavati§r;';'clamsligzl' T cu.m 28.2 7 {1as ] es | 1s 85
_4'.Ba.clfﬁ.li.‘.._ . _;:(;u.lm' "5:9_ 20 _23'.2 80 | 15 _'.8.5_. |
SI.IEr.nbank_{lrn'ent' o ‘cum| 7.6 | 20 30.9 80 | 1 K 85
.GI;Ri.‘.p.ra'ﬁ.;“__j ' | .s.q.rln 43.3. 50 45.3 50 5'0_” ._'5_:__0
o 7.Rc.vctmg=1;t:','\.'l-)lock cqﬁcfbt_c | fs':'.(‘.;.m 1 3?6 25 414 75 72”5_'? T 5
l6Mass conerere cum 365| 26 [1.11s] 74 | 25 | 75
| 5L_l°aréﬁét \_@R_.t_:_.; B cu.m .73';7- 25 [2.314] 75 30 | 70
i:l__:().'Ri.vcr \..'\Ie:.fi'.l_l.,.}'ubbl'c c'q;ric}é_tc. ‘cum|570| 48 .6__,0.8' 52 {45 | 55
11.River wallRC : sq.m 934:[ 24 2,894 76 30 -'-7;0"5.

|12.River wall, shicet sheet pile  |sqm| 69 | 2 |3,466| 98 | - 1100

VI-54




Table 6-3-6 COST AREAKCORN OF THE OPYTIMUM DRALNGE SYSTEM FOR EAST AKD HEST
F MANGAHAN DRATNAGE IMPROVEMENT PROJECT

1US§~132Yenn21,3Peso

Hork Hiem feature Unit  Quantity Total Foreign Curra cy l.cca] furreqcy .
_ " (10000) 0p) (1000p)
1 Lakeshore Dike " 587,652 499,165 98,547
Preparatory Works *1) _ ‘ s 1 97,942 . 83,184 14,758
Earth dike w/ sheet pite h-&o,mm cu.m 672,000 299,090 269,181 © 29,909
e o o :
$Tuice Gate ' ton 250 - 110,880 90,972 19,958
Box culvert type 2.5m*2.9*3no.  ton 20 ;280 77 1,663
Box culvert iype 3.0m*4.4m¥4ne. ton - ¢ 40 18,480 15,154 3,326
Box culvert type 3.0m*4. 7m*Sno. - ton 50 23,100 18,942 4,158
Gpen channel type  6.5m*15.2m*2no. ton 160 - 46,200 B84 8,316
Box culvert type 3.0m*4.8m"3n0. ton 30 3,860 11,365 2,495
Ma intenance bridge - S 79,740 55,818 23,022
Rapindan channel 130m*g, 1m sq.m 1,170 23,400 16,380 7,020
Mangahan floodway 250m*9,1m sg.m . 2,250 45,000 31,500 13,500
Hangahan diversion 60m*9.1m 5q.10 540 7,560 5,292 2268
Lower bicutan 30m*9, 1m sq.m 270 3,780 2,646 1,134
2 River Channel Works - 163,396 . 136,865 26,531
Preparatory Works *1) s 1 - 27,233 22,811 4,422
Napindan River . ' 70,162 . 59,638 10,524
Oredging . cu.m 583 200 59,453 50,561 922
Parapet watll {.=2495m cu.in 20 c 743 3,182 561
Embankment L=2747m cu.m 98 500 3,942 3,351 591
Revetment sq.m 5,0 2,99 2,545 449
Buli River L=1600m _ L 8,520 6,050 2,430
Embankment : Cocu.m 14,700 840 714 . 126
Re-con bridge 2 bridges sG.m 960 7,680 5,376 2,304
Baho River L=1800m : : £87 494 - 83 .
Embank_n'ent cu.m 14,7060 587 449 - 88
Mahaba River L=2400m - o o 4,138 2,985 1,154
Embankment cu.m 14,600 585 498 88
Re~con bridge 2 bridges B 4484 3,552 2,486 1,066
Mangahan Diversion 1.=3900m . i 50,828 43,204 7,624
¥cavation ' cu.m 723,900 49,327 41,928 -7.,399
_ Frebankment cu.m 7,500 1,501 1,276 228
Lower Bicutan River L=800m : ? 1,928 1,639 289
Oredging - ci.m 4,000 276 235 ot
Embankment _ cu.m . 41,300, 1,652 1,408 248
3 Drainage System T 1,280,678 71,042,851 133 187
preparatory Works *1) /s 1 213,496 190,415 23,031 -
Regulaton Pond fsites cu.m 693,000 95,600 - 78,392 17,208
L ' . 216,100 178,545 40;555
. Drainage-channel 1npvt L=35200m s 1 65, 300 54,505 8,795 -
Const. of open chapnel L=18300m s 1 131, 100 880 26,220 -
Const. of clesed channel £=1450m ls 1 - 22,700 18,160 '
Stuice Gate - gsites ton | 186 85,932 70,464 715,468 .
Pump station 9sites cu.ms 111 609,300 578,835 " 30,465
Lateral ' ’ mn 114,500 57,300 45,840 11,460
Sub- Total(1+2+3) """"""""""""""" 5"031'556'"""”"."i"53§“£éi'"' ’’’’ 263,265
4 Administration ) s 1 101,586 o 101,586
5 Engineering Services Ifs. 1 102,240 . 92,016 S 10,224
6 Physical Contingency *3) - Vs 1 223,585 187,048 36.508
7'Land Acquisition & Compensation ha "9l 185,434 0 1 185,438
Total{Lszsdeavbeseny T 2,648,582 2,057,524 567,017
8 Price Contingency *4) 167,013 N 167,013 - '
9 Grand total 2,811,555 2,057,524 754,030

ﬂﬂ“a;;ﬂ&ﬂﬂﬁ‘ﬂﬂﬂ-“ o
20" of main civi) works '
+ 5% of main civil works{1+2+3)
3 10’5 of {1+2+3+445)

; 0% for foreign currency and 6% for locat currency
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Table 6~3-7 COST BREAKDOWN OF THE QPTIHUH DRAINAGE SYSTEN FO L ABON - NAVOT S
DRATHAGE IMPROVEMENT PRBJEC £ R " A

1U5$=~132Yen=?1 peso

Hork Item © . Feature - Unit - Quantity Tota] Foreign Curre cy Local Currency
e . _ {1000P) (af 9 {10000}
1 Horth of Malahon River 340,714 296,995 43,7119
VPrepatatcry Horks *1) /s 1 56,786 49,469 7,286
Ring Dike , L mn 15,900 27,018 23,730 4,188
- Coastal Uike$wl vavetment) ELL13.5m/He2.5m m 700 . oo
River Dike(w revetment} Raising H=Im . m- 3,500
o Ring Dike(w/o revetment Raising H=im -"m - 6,700
Ermankment ©ou.m 184,500 7.380 6,273 1,107
Revetment . sq.m 34,200 20,538 17,457 3,081
“Channel Works . _ 7,952
Drainage channel’ 1mpvt m 600 . 852 foled 128
Const of open channel m 1,000 7.100 5,680 1,420
-Lateva} o m 31,200 15,600 12,480 3,120
~ pump _ 3sites cums 25 159,000 - 151,050 . . 7,950
-~ Shuice gate - - Tsttes ton 158 73,458 0,236 - 13,222
2 Navigation Lock T T 98,650 83,374 15,276
"Preparatory Horks *1) 1/s i 16,442 13,896 2,546
© Excavation cu.m - 9,000 495 421 74
.. Backfill cu.m G, 000 10,000 8,500 1,500
: Rlpraq LS. 1800 a0 o7 14
“RC-pile : mC 3,950 1,185 1,007 178
Revetment - 5. 3,800 2,280 1. L) 342
Mass concrete . cu.m 340 510 434 .77
- Reinforced concr‘ete cu.m 9,800 39,200 33,320 - 5,880
. Steel sheet pile Sq.00 1,000 3,600 3325 175
‘ Gate : ton 180 24,948 20,457 4,491
3 South, of naaaﬁaﬁ‘"ﬁj?\}é; """""""""""""""""""""""""" T 283,950 236,916 48,034
'*Preparafory Hoﬁks *i) ' “ifs 1 47,325 39,319 8,006
Ring Dike L m 13,200 61,506 49,900 11,606
Coastal Dike}wl revetment) ‘EL.13.5m/H=2.5m m. oo . .
o River Dikes revetment) Raising #=lm" ~ m 3,600
.. Parapet Wall, rexnforced conc: m 8,500 : :
Embankment cu.m 133,200 5,328 4,529 799
" Revetment @ . sg.m 14,300 8,578 7,291 -
: ;Reinforced concrete cu.m 11,900 47,600 © 38,080 1,287
- Channe Works . ' m 2,400 16,759 L 3
Dra1nage channet 1ﬁpvt n 700 274 1,083 19
- Const, o open chamel - m 900 5,085 4,068 1,017
. Const. of ¢l osed ‘channel’ m 800 10,400 8,320 2,080
' Lateral ' m. 5,900 2,050 2,360 590
- Pump 351tes _ Tewms 10 130,000 123,500 | 6,500
Slutce Gate . Bsites ton 55 25,410 20,83 . 4,574
;Suh—T0£a1(1+2+3) : i - T T 616,285 107,029
[ Adm1mstration *2) s - 1 36,166 0 -36, 166
[3 Enganeering Seruices /s 1. 85,200 '?6.6&0 ' 8,629
6 Phy51cal Conttngency *3) _ . i/s'_ i 84,468 69,296 15,171
7 Land Acquisition & Cormensation e pa ‘28 109,200 - S0 109,200
Total(ilz+3+iléléi5i """"" s 11,038,347 755 261 - 276,086
‘8 Price. Cont1ngency *4) 76,936 . 0 ‘76,936
9 Grand Total 7'’ 1,115,282 762,261 353,021

Hotes :

20& of main civil works

2 5% of main civil works(
10% of [142+314+4b)

1+2+43)

;- 0% for foreign currency and 6% for local currency
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Table 6-3-8 COST BREAKDOHN OF THE OPTIMUN PLAN FOR PASIC-MARIKINA RIVER THPROVEHENT PROJECT

PLUTERE DR LT

fork ltew

a=n=au-=Luuunuunnunuhnnnuunuuan-nununnnnannznnn

1 River Improvement
River Mouth/San Juan C.
Preparatory Horks
Excavation -
Parapat wall/River wall
Revetment
Steel sheet
Reconst. Pandacan bridge
San Juan C./Napindan €.
Prepafatory Horks
Excavation
Parapet wall/River watl
Revetment .
Steel sheet -
Napindan'C.IM.C.G;S.
Preparatory Horks
Excavatxon
- Fmhankme
- Parapet walt/River wall
Revetment
Stee} sheet
M.C.G.S.

Preparatory'ﬂarks

fHangahan €.

Excavation . -

Parapet. wallfR1ver wall
Revetment

Stee} sheet

Hangaﬁan C./STA.7+425
Preparatory Korks

Excavation

Embankment

Parapet waltl/River wall
Revetment

Steel sheet

____________________________________________

2 Harikina control ‘Gate Structure

Preparatory Horks

Excavation
: Embankment .
Concret:
Gate (10 117, 5m*2no )

e o kR e e A e D B o B o T 3 T 0 v

Sub-Total{1+2)
3 Administration'*l)
4 Eﬁéineeripg Services
5 Physical Cot ingency *2)

6 Land Acquisition & Compensation

o a4k A8 A B 8 o A Ay A B e e R T e o R 4 PR o kY O

Total{1+2+3+4+546)
7 Price Cotingency *3)
8 Grand Total

feature

L=8735m

: L=140m

L=8766m

Le5580m -

L=1210m

1=790m

1US§=132¥en21. 3Peso

Uit Q;§;€;€;nu “Totat  Foreign Currency Local Currenc
~ {1000P) r{moup)_ ye {1000p) y
718,313 611,645 106,668
. _ 494,093 218,307 75,786
s b 12,679 99,629 18,050
Ccu.m 2,334,000 305, 754 259,801 . 15,863
cum - 3,000 ;000 - 71650 1350
sq.a 40,000 24,000 20,400 3,600
sqon 5,000 17,500 16,625 875
sq.m 20,160 14,112 6,048
_ o 169,750 +137,259° 22,491
Vs 1 45,760 39,309 6,441
Ccudm - 300,000 37,500 31,875 5,625
cum 10,000 30,000 251500 4,500
sq.m 60,000 36,000 30,600 5,400
sqam 3,000 10,500 2,975 625
_ 28,170 24,385 3,785
s 1 5,770 4,995 775
cu.m 100,000 9,500 8,075 1,425
cum 10,000 200 '340 60
Scuan - 1,000 3,000 2,550 450 .
sq.m 10,000 6,000 51100 900
Cosgum 1,000 3.500 3,325 175
S 17,520 15,312 2,208
s 1 2,920 2,552 368 -
cuim 100,000 6,900 5,865 1,035
cu.m 1,000 - 3,000 2,550 450
_sgm 21000 1200 1,020.. 180
sq.m 1,000 3,500 3,325 175
= 18,780 16,383 2,397
s o 3,130 2,731 200
Ccuan 50,000 4,750 4,038 . 713
CCULm 5,000 200 170 30
“cum 2,000 6,000 5,100 900
sq.m 2,600 1,200 1,020 180
squm 1,000 3,500 3,325 175
T 38, 506 116,147 22,453
s 1 23,100 19,368 3,782
cum 30,000 7,000 5,950 1,050
cl.m 6,000 300 .- 285 -+ A5
cu.m 22,000 62,000 52,700 9,300
ton 300 46,200 1884 . 8,316
856,913 Tm T 129,121
/s 1 42,846 ¢ .. 42,816
Vs 1 127,800 115,020 - 12,780
s 1 102,756, 84,261 . . 18,475
ha 7. o160,000 0 .. -0 .. 160,000
1,290,315 g, 093 .. 363,222
110,675 S0 110,675
11,400,990 927,093

| 473,89

Hotes:

1 5% of main civil works(1+2)

10% of (1424344}

; 0% for foreign currecy and 6% for local currency '

VI-57 -



g’ TIEWZ  Cer's

...omma GE*TZ = USK 21 = S5 00" T 34B $3384-UOYSISAUOD ADUSIINY.

~Butpunos 0} @np 51830303 a: ppe uoc ‘Aew mwhsmpm J10K

Q0F‘SE - 96S'06  (66°TET RS éswega

.wa.m S L5 TR

CGETTLT 918°[8  956°YO0T

et 0 6or'h
068'TT . 964°68 98E'95

lov's E69'wy T SOTI0S
H99'E eS8 16622
805’6 - 089’69  88%'6L

- 286'T TI6°ET  96R'ST.

{%91°2°7 - %42 4)

655'/2 86596 " {51421
soc'e 0 goL'8 T KGLLSISINODY GHv

(12303 m>onm.mgp 10 voﬁv
>uzmwthzQu qquhm>:a

PIL'T - -284°8 - 964701
b oh T mo Jihch

8%  0ZE'v  008°% mmuH>mmwmwszmmszzu

'S ggy . | H3ISAS IDMNINED €7
[£0°T . CSSE'S  Z6E'9.  SYMOM TINNVHD WIATM 277

AINZINILNOI 3DT¥d

 NOLLVALSININGY

swon Eén_uﬁ_,

"g 0L *F 40 WL
NOLLYSHIAHO.

"8
4

T+t 0 WIOL.

A0 FOHSINVT 172
mxmcx zOmwumemzou

U6'vZ  SL'EL whe've (1’8 2E0°2T

800°2 6 £29'T 0 658 0 L 08E'L .0
660'v Ti6'3Z - G6L'Y TI6°02 66801 BL'WE  [90°f 260°ZT
G 0 0 0 €58’y O gSE'y O

9y §%2'7 9y - S92z SBS  6ST'E - 4bZ  $60°1
E95'Y 999°22  €9E'y  949'2Z  Gu6'S  O8S'1E [9%°Z  9E6°0
02T 080T g2l 080°'% 021 080°T - 021  080°T
622’1 0 A S 08L'T 0 1850
¥10°€ 998°17 - ¥10°C 998712 TU960'Y 908°08 "G9L'T  958'6
208'T 668’41  208'T G68'4T  209'T e6eT 9 O

Se 68’1 - SpE . S9/'T  SE - S8BT .0 g,
G98  gee'v  S98 ze8'v 098 . Zge'y 998 . 288’y
FI0°E  998'TZ  ¥I0°€  995°TZ . ¥I0'E 988'TZ - 998 . Z88'%
6 o . 0 0 180'T 0Y6'8 . 006 9L6'
R T I A T SIS M e MRSt

S ueeT €661 2661 o 1661

$sn cz«m:omﬁ hwz:

L0L

o e o oy - - - -_—

- 423008d  LNIWIAGUIWI JOVNIVYHG NYHVOKVH. 20 1S3K ONY LSY3 404 m@:mmmum_pzwxumm:mmmo 6-€-9.9tqel

VI-58



-053d g1z = UAj Z¢1. = _wm__” 00°T S4B SO3BA UOLSJOAUOD AJUBAING -

.uﬁvﬁg 0} 9Rp 51?0} 0} on ppe poz.m.mﬁ,...mm.aﬂ ER ..u..Sz

1829 182°21

B T 13

190'2 896 . vie'z  286°5 212’y 802'S £8L'SE 092G
vig 0 w0 W'D 0 %y 0 29t 0 z19°¢
96'T 9908 SOT'Z 268'6  SL€'S TRR'ZL LES'E Q02'S  206°2T  GBL'SE SKL'BY
0 ¢ g .0 ¥5'7 0 ¥95°2 . 0 2160 £21'5
TR 160 298 9z oI't. 88 €. 2 £52'¢  996'¢
6901 696°, 26l 999'8  U55'Z. HOT'TL  §88  bEL'Y EQT'L S 959°6E
00T 006 GO 006 00T 006 - 00T 006 00k 909'€  000'
sir 0 9t 0 909 0 0z 90 269'1T 0 £69'1
‘esz'T  690°¢  OSE'T  99/°L  TS8'T  +92°0T 695  ¥ER'S 620G - EE6'8Z  §96'¢E
829 L[0'E 929 . L0'E S8 LL0°E O 0 6/8°T  0£2'6 - €OF'IT
66  [90°1 66T /80'T 661 . [80'T O ¢ 65 - qWe'E  658'E
B2y . S06'z . 8¢ %062 By . S06°C g2y S06'Z T’ SI9'IT  GEEET
£52'1 690°(  €S2'T 680'/  €52'T .690°¢  82v  G06'2  [8U'%  III'$Z  €62'%e
! 9 €01 169 86 96I'E" 5T DE6 858 sy 099'S
IR KX I e S R, OF B T3]
¥66T €661 661 1661 THL0L

4SN GNYSNOHL ® 1ING

B R T

(59:°3°7 "%0:°2°4)

ADNIDNILNOD 3DT¥d

‘9 0 *T 40 WIOL

. HOLLVSKIdNGD
% NOILSISIROJY G

(12203 oA 3Y3 S0 %01
AINIONIINGD TYIISAHd

0L T 40 WIOL

SIDIAYIS SNINIINIONG

NOLIVYLSINTHOY

*2+°1 40 WA0L

HIATY NOBYTYH 40 Hin0s €2
-¥J07 HOLIYDINGN 272
Y3NIY. NOSVIWH 40 HLYON 1°2

SHE0H NDILINYLSROD

SYYOH AYOLVAVTHd

"L

HILT oM

e i e e e L . A Y 4 Y B A e 4 Pt P—— —-—

1930084 INTHINOYAHT IOVNIVY0 SYLOAYN-NOGYTYW Y04 IINOIHIS IN3WISHNESIQ 0QT-€-9 SL4EL

'VI-59



98i'c €1879

1L8'2T

. T0S9d 0E°12 = YA ZET =4SN 00°T 8J4e woumL UOLSJBALDD ADUSELNY
*Buspunou 0} 'anp §]230) 0} dn ppe’ j0u Ast saanfid ¢ JL0M

52y 612's

0v1°z SL0°L . ST6°9 SVR'TI - 0Si'9 892°72  9IS'St  vIL'S9 I0L ONVYD
: : . (59:°2°1 %0%7374)
® o 19 0 en't ¢ EOM'T O €89 0 610 2618 AON3INIINOD 3TT¥d !
¥G5°T RI8'0  60S'T S40°L  [9T'S ¥R'TI  ME'S TGP YLG'E ST2'S TS0°LT 02S°€h 97509 "9 0L T 40 TéA0L
: P : ” . NOLLVSNIGHO)
o o 0 - 0 p0sz 0 $05'7 © ¥05°2 0 CAT-S A N (-1 % NOLLSISINDIY GNYT *9
: : S - {12103 3R0qR AU3 3O 50T) .
2ET 029 61 E9 . @z LT e EIT L6 blb 198 iS6'%  ¥es'v . " AJNIINELNOS TYOISAHA S
et eI’ US'T WY'9 T OU'DL ¥RS'T 6Ll BL6 Tt LSS 69S'BE  OVZ'SY W 0L T 30 WI0L
01 0%0'U gaT 080T 02T 080T  0gl. 080'T 02T . 080'T 000 - 008’ 000°G STAYIS INTHIIMIONG ¢
1080 yig 0 s 0 o019 0 STz 0 'z o T2 . NOILVMISININGY. “€
06 BII'S . 6. 2SE'S  OEC'T 069°6.  ¥SR'T 6VE'OL 869 T99'C  090°C  69I'PE 622°0Y el 30 WIOL.
166 PII'S 106 8UI'S 106  BII'S - T06 . OII'S O 0 ¥09°€ © 2{b'02 940792 (°$°9° 3 W/HLOOH U3ATY)"IAMWI ¥ DISVd €72 .
0 . ¢ 0 0 . 8y zle'z 66y g2tz 0 .- O - 8lg - wS'P - gzv'S  IWNIINULS F1vD I0HINOD WNINIUVW 20 1SNOD Z°2
00 0 D R 16 08 16029 8T - -0’7 Tev'T - (SZp+L VAS/S'D 3'W) IAHI “¥ WNINI¥VW ¥3KOT 1°2
108 9II's 106 91T’ OpE'l O06E'L  EEY'I- OT0'¢ - 16 029 £99°v  952'9 616°0F © . SYUOH INIWINOHKI ¥IATY 2
6. 0 9 Y62 066 O0E'Z bzv  6EE'Z S THO'E.  L68°T  E16'L  OIE'E SHYOM KUOLYAVAIUG °T
31 94 91 *9d R I R R 3T 0 WAL B
- : RO A S cesn W3LE HOH
5561 66T 1661 . .

40 ONVSAOHL * LINA

€661 1

0L

10300%d INFHINOUINT YIATY YNINTMYN-9ISVA %03 TINGIHIS INSHISHNESIO. T1-g-9 1geL

VI-60



Table 6-3-1 SUMMARY OF ANNUAL OPERATION, MAINTENANCE AND REPLACEMENT COST

UNIT : MIL. PESO
OPERATION, MAINVENANCE '

RIVER  IHPROVEMENT SCHEME : D
REPLACEMENT COST

e o e et et e on e e £ 28 e e o 4 £ o e 2 2 1 e e B A e 8 8 0 A 2 e R T 2 S T R

1. PASIG RIVER : 7.6 100-¥r
2. MARIKINA RIVER - ' 3.2 O I00-Yr

3. BAHO BULI MAMABA RIVERS '2.1 ': 30-¥r

4. MALABOR TULLAHAN RIVERS : 1.1 0

5. SOUTH PARANAQUE LAS PINAS RIVERS 1.5 : : _"3o;vr
e T s TR

e ek et e e e R e o ot k8 7 o 8 B L o g e T R A R L e R

©UNIT ¢ MIL, PESO

e e e At e A 2 o e e e o A A P o R A o T P e S L e e e

o o OPERATION, MAIHTENANCE _
DRAINAGE INPROVEMENT SCHEME =~ - AND : PROJECT SCALE
» REPLACEMENT €OST B

1. HALABON HAVOTAS 9.7 5-Yr
2. EAST OF WANGAMAN 3.1 - &-Yr
‘3. WEST OF MANGAHAN . 6.0 _. B-Yr
4. HALABON NAVOTAS (REWATNING) L7 i B
5. SAN JUAN " - 75 o .3;Yr
6. WIDALUYORS PASIG 3.7 o S-rr
7 MAR]K:INA | 3.4 . .3'_\'«;,_.
8. PARANAQUE LAS PTHAS 34 o ' 3vr
9. VALEZUELA _ _ o1 ; S-yr
Tem we T

o e o 4 o e e R Tk R P B L LR S o 7 e e e R L it Lk e o B S kP 1 3 e e g
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1. GENERAL

_ The study on an admlntstrative organ1zation that can successfuIiy
1mp1ement the proposed f1ood contr01 and drainage project 1n Metro
Mant]e 1s herein discussed according to the foI]ow1ng order

(1) A brief descrtpt1on and ana]ysis of existing organtzattonal
setup regard1ng f1ood control and drainage including f1ood
defense and so1id waste management which are closeiy related
to flood controt and - draitnage matter.

(2) A descript1on of the proposed flood  control and dratnage

L system, dealing with the study on the responsible agenc1es and
~the formulation of the required organ1zation for plann1ng,
L const:uction, opezation and maintenance. '

2. EXISTING ORGANIZATION SETUP
2.1 Lega) and Administrative Framework

. The existing legal and adminietrative'framework of flood control
_and.;dra1nage systems, :1nclud1ng flood defense and 's01id . waste
_management are br1ef1y descr1bed hereinafter (refer to Tab1e 7-2- 1)

)y Fiood Control and Dra1nage

Regulations on flood control are basicaTIy prov1ded under the Hater
Code " of the Ph111pp1nes (P D. No. 1057) dated ‘December 1976. The Code
1ha5 empowered the then Seeretary of Pub11c works, Transportat1on and

.’Communications (now, ‘the' Department of Pubtic Works and H1ghways) to
'dec]are flood control areas and to promulgate reguIat1ons for governing
"-Eflood p]ain management p]ans 1n these areas.__' - '

The most recent regu]at1ons on flood eontrol are. found in: Execut1ve
;Order (E.0:.) - No. 124, as. amended by E.0. No. 124+ A of July: 22, 1987
?which was - issued by the: incumbent Presxdent of the Pnilipp1nes an
-.January 30 1987 and which s otherwise known as-the Reorganization Act
~ of the M1n1stry of Public Works and Htghways (MPNH) The ministry is

”presentiy called the Department of Publwc works and H1ghways (DPWH)

VII-1



According to E.O. 124, the DPWH is mandated to provide technical
services for planning, design, construction and maintenance of flood
control and drainage facilities nationwide inciuding the Metro Manita
area. It 18 ‘noted in this connection that before - the issuance of
E.OD. No. 124 E.0. No. 52 was issued in October 1986 to transier the'
responSibility for flood contro] and drainage projects in Metro Manila

from MPWH (presently. called DPWH) to the Metropoiitan Manila
Commission (MMC). Practically, however, -theee duties were not
transferred to the MMC. | -

Under £.0. No. 124 B, also dated July 22, 1987, the Metropo]itan
Manila Flood Contro] and Drainage Councei was attached to the DPWH. The
powers and functions of the CounCil 1nciude among others, _the_
coordination of poiic1es plans: and programs of reiated agencies, cities
and munic1palities for the fiood control and drainage in Metro Maniia,
1nciud1ng the identification of prOJect priorities. - However,_ the
Council has not been exercising this function since it was reorganized
in Juiy 1687,

{2) Fiood‘Defense

- According to P.D. 78 as. amended by P.D, 1149 dated June 1977, the
Philippine AtmOSpheric Geophysicai and Astronomical Services
Administration (PAGASA)  shall coordinate .its flood forecasting
activities in major river basins with DPWH. ’

The fundamentai law en disaster management is P D, 1566 dated June
1878. Entitled _“Strengthening the Philippine Disaster Controi
Capability and Establishing the National _Program on Community Disaster
Preparedness", P.D. 1566 stipulates the poiicy on disaster management
and the composition of ~the National Disaster Coordinating prac1]
{(NDCC). The_secretary of the Department of National Defense (DND) is

" the Chairman of the NDCC. . Under ‘the ‘decree, the Office of Civil Defense

(OCD) under the DND is responsible for coordinating thé activities of
various agencies relative: to disaster management and the preparation and
dissemination of disaster control gu1deiines._' : ' :

In accordance with P D, 1566 the OCD prepared the "Caiamities and
Disaster Preparedness Pian" in August 1987. This plan was intended_to
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:save 11ves, prevent neodless suffer1ng, protect property and minimize
"damages during disasters and calamities such as floods, typhoons, fires
Cand earthquakes. It presents the organizat1on for disaster preparedness

and the tasks of related agencies: under_ the nat;onal and ‘local

‘ governments. ' ' '

" The. 0CD also pub11shed the Barangay Disaster Manua1 in 1988 to
' prov1de barangays with the genera1 1nstructions on the organization and _
implementation of disaster preparedness measures.

‘(3) Solid waste Management

The Environmentai San1tat1on Center (ESC) was established:in the
MMC: ~in. WJuly 1976 by E.O. No.‘:s,. to- develop and d1rectly ‘manage: an
1ntegrated environmental san1tat1on program cover1ng the ciean11ness and
beautif:cat1on of streets, 51dewa]ks, and waterways, refuse col1ect1on
and. disposa] and measures to prevent po]lut1on 1n land areas and
'waterways. B '

Another basic legislation"regarding so]id waste"management'“’
P.D, 825 dated hovember 1975 orov1d1ng a penalty for 1mproper dlsposal
of " garbagen Any person who throws garbage or other waste matters-in
.pub11c pTaces shall’ suffer an imprasonment of not less than 5 days nor
,more than ‘one: year, ora’ fxne ‘of not 1ess than. p10G- nor more’ than
PZ 000 or’ both such fane and’ 1mprtsonment at the discretion. of the

-fCourt w1thout prejudlce to the 1mpos1tion of -8 h1gher penalty under any

o other law or decree. c '

The ‘Presadent1a1 Task Force- created by vartue of Memorandum'
,-C1rcuiar No. 30 dated November 1987 to enhance the improvement of the
~present waste management -system is composed of representatlves from
. .several . agencaes, and ~the- MMC is. author1zed as. the 1eading agency.
;?However, the Task. Force has not. started funct1on1ng yet. .

i7’2 2 F?ood Control and Dra1nage Activ1ty in Pract1ce |

L The planning,_ construction,r operat1on and maintenance of flood
'contro] and drainage fac111t1es in Metro Manila is the respons1b111ty of
",the DPHH -as stated- before..' The activities for the study area are

VI1-3



pract1ca11y executed under ‘the jurisdiction of the National Cap1ta1
Region (NCR) and some project management off!ces (PMOs) under the DPNH.
The PMO for Hajor flood Control Projects who is concurrently respons1b1e
for the EFCOS Project, and the PMO for Mangahan Floodway Project have
Just been merged into the PMO for Flooed Contro? and Dredg1ng Projects.
The PMO~ for Metre Manila Infrastructure Utilittes and Engineering
_ MMINUTE) funded by the Hor]d Bank executes small scale drainage
projects for the depressed -urban areas  in Metro Manila.  The
organizétionat chart of the DPWH 15 presented in Fig, 7-2-1.

The year1y fund allocations of the DPwH for flood contro] in Metro
Manila from 1987 to 1989 are presented 1n Tab]e 7-2-2. In 1987 around
-50% or 230 m11110n.pesos was allocated to the NCR out of the total funds
of around 410 million pesos. The femaining amount was allocated to the
PMOs. . B '

w1th ass1stance from the. DPWH m%nor drainage' act1v1t1ES' are
undertaken by local government untts (LGUs} such - as the MMC and the
c1tylmun1c1pal governments and pr1vate ent1t1es. The . adm1nistrat1ve
setup for waterways in Metro Manila 15-presented in' Fig. 7-2-2. The
infrastructnreg projects involving drainage and declogging . programs
executed'by the Engineering Operations Center (EOC} under the MMC from
11985 to 1988 are. preSented in Table 7-2-3, together _with “the fund
al!ocatIOns for the crelated progects. ~ The. total - funds- fof' these
projects: 1n four years is around 4. 6 m1]11on pesos, which is too sma}1
ucompared with the 410 million pesos: allocated 'in 1987 for the Metro
Man1!a flood control fund of the DPWH. S ‘

There is no clear de11neat10n of. duties and responsib1l1ties in the
adm1nastrat1on of flood controi fac1]1t3es among- the NCR and the PMOs '
'under the. DPWH the MMC and the 01t1es/mun1c1pa11t1es. Supplemental or
complementa] functions can’ be provwded but there is the potent1a1 ‘that
conf11cts and 1neff1c1enc1es in formulating a progect w111 arise. The
structural and solid waste problems regﬂrding_ the qperatioa._and
maintenance (0&M) of flood control fat11it1es are .enumernted in
Table 7-2-4. - e
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. The organizational setup of the re1ated offices under the DPWH and
the LGUs is descr1bed here1nafter.

__Department of Pubiic'works and Hignways‘(DPHH)
N National cépttai Region (NCR)

The NCR with around’ 1, 800 personne] provtdes techn1cat services for
the planntng, designing, construction, maintenance and/or operation ‘of .
1nfrastructure fac111t1e$ in Metro Manila such as the facilities fin
~rivers and esteros drainage matns, 1atera1s, pump1ng stations,_etc., as
| wel] as bridges, roads and bu11d1ngs, The organizationa] chart of the
NCR. is presented in Fig. 7 2 3.

On 100d contro] and drainage projects, “the. Pianning and ‘Design
ZDiv151on, ‘the F]ood Contro! and Drainage Division, the Pumping Stattons
and: Floodgates va1s1on and the Materials Control and Hydro]ogy D1v1sion
execute_the1r.a551gned tasks independently. Their respective functtons
are'presented'in Table'7-2-5. - ' B

The 1mportant flood contro] factttties éuch as the Napindan
KHydraulic Controi Structure, ROS&F}O NEIF, pumptng stat1ons and the'
'f}ood gates are adminastered separate?y by the - Flood Control and
Brainage Dtvision and the Pump1ng Stattons and Ftoedgates Dtvtsion of
~ the' NCR - and the -PMO .. for. the Mangahan Floodway Project. - This setup
causes: 1neff1c1ency in ‘executing, among -others, emergency flood control
;aottvntﬁes. (Refer to F1g F-2-4, ) '

, The NCR has 51x (6) engtneer1ng d1str1ct off1ces,_ located in
pdtfferent areas of ‘Metro Man1la (refer to Flg 7-2- 5) : Each d1str1ct
jofftce has a sect1on corresponding to the general d1v1sions mentioned
”above. . '

N fhe 'NCR' aiso has the{'Regiona1 Equ1pment Servxce (RES) which_
provides equipment support and - serv1ces for the rehabalttatton of
n1nfrastructure progects.‘ The RES prov1des the - equ1pment for ftood
1control and dra1nage such as dredgers, sewer jet: pumps- and dump trucks,
“The: servicing of. equ1pment is. far-from sat1sfactory, and many equipment
are: awaiting repd1r as shewn 1n Table 7-2~ 6.- '
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In the related offices under the NCR, technical personnel are not
enough to form an organized crew to implement 1nfrastructure programs
and conduct operat1on/ma1ntenance work on flood control facilities.
Some projects are executed through the h1ring of casual employees and
“pakyaw" workers under negotiated contracts: between authorized section
workers and the various contractors.

(2) . PMO for'ﬁangahan-Floodnay Project

The Mangehan FToodway which runs from the Marikina River to the
Laguna Lake,_ and the other project components such as the Ortigas
Bridge, the Daang- Paszg Br1dge and the Rosar1o weir are operated and
maintained by the PM0 for the Mangahan Floodway PrOJect Thxs PMO is
headed by a ProJect Manager and is composed of ‘14 engineers and 38 other
staff. The PMO has been supported by funds from the OECF but it is’ now
purely funded by 1oca1 funds. ' '

(3) PMO for'Major Flood Control PrOjeets -

"This ProJect Management Office implements the flood contr01
projects in maJor r1ver basins nat1onw1de such’as the Pas1g—Mar1k1na,
Agno, Pampanga, Cagayan B1co1, Cotabato and Parang. It is headed by a
Proaect D1rector and is composed of 15 engineers and 20 other staff.

For the flood eontro1 prdgrems in Metro Hani}armthis offite:has
started - to implement - the Effect1va - Flood _Cohtro!_ Qperation
System (EFCOS)  including the installation of ' flood warning and
te]emeter1ng devices for the Pasig- Marrklna ~-Laguna Lake Complex.':The _
survey on s1ltation at dra1nage mains in Metro Manila wh1ch is a very:
1mportant step for the plann1ng of dra1nage prOJects, is also being
undertaken by this office.to give assistance to the NCR. | '

(4) PMO for Metro Man11a Infrastructure Ut1}1t1es and Engineer1ng
(MMINUTE)

- The funct1on of MMINUTE which- 15 funded’ by ‘the World Bank:. 15 to'
provwde basic’ barangay ~based infrastructure facilities n the. depressed '
urban: areas in Metro Manita. . This PMO 1mp1ements the proaects concerned
with barangay sanitation, the construction of small -commuhal water
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:supp]y,fthe_improvement of city or mnnicipal level roads ihc]uding.minor
drainage;-and.the rehabilitation&of-pdblic bui]dings. Minor projects
-regarding drainage 1aterals' for small. sca1e drainage systems are
executed by this off1ce in cooperat1on with the ¢city or municipal
.eng1neer 5 office. '

Th1s- PMO 1s headed by a Project Manager and is EOmposed of 18
engineers and 32 other staff.

} Locai”Godernment'Units (LGUs)
(1) Metrodolitan Maniia_Comm1ssiOn-(MMC)

 WMC was ‘created by virtue of P.D. 824 dated November 1975 to

1ntegrate pub11c serv1ce activities in the Metro ‘Manila Area. P.D. 824
“and the issuance -of E.0.2-77 in May 1977 marked the: creat1on of the
Englneer1ng Operat1ons Center (EOC) in “the MMC. The organ1zation chart
'of the MG 1s presented in F'ig 7-2-6. SR o

“The.. EOC was: organ1zed to coordxnate and monitor all engineering
“pperations: and act1v1ties.1n_Metro‘Man1la. Regard1ng flood control .and
drainage, 'EOC implements some programs for minor drainage facilities as
a part of the maintenance act\thies for roads such as the drainage
1atera1s attdched to local level structures and/or secondary and

'__tertiary roads.3 Present]y, the EOC has around 90 personnei composed of

--=20 eng1neers and archztects and other staff 1nc3ud1ng casual emp1oyees.

'%iThef Environmenta] Sanatat1on Center (ESC) under ‘the MMC 15
"responsib}e for. 5011d ‘waste management 1n Metro Man11a. “The obgective
- of the ESC is to manage an 1ntegrated program of c]ean11ness through
_,etreetsweep1ng and garbage co]]eet1on 1nclud1ng the beautification of
_streets stdewaiks and waterways 1n ‘the metropolttan area.

_ The ESC wh1ch 15 headed by an.. Execut1ve Director has a central
QOffiC’:and five (5) sector offices, name]y the North East, South West
and Quezon City, to undertake the 1n+egrated and efficient env1ronmenta1
”santtation serv1ces. | RS R

In 1987 the ESC has a tota} of 12, 000 personne1 90% of which are_
_1nvo1ved in operations, while the remaining 10% are 'office staff,
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Around 6,800'pe#sonne} or 50% of the total manpower are assigned 4n
streetsweeping. Garbage collection and other operations.of cleanliness
comprise 40A or around 4,600 personnel. ' ‘

_ The budget of ESC for 1987 and 1988 is presented as fo]lows.
Around 70% of the budget is allotted for personal services, while the
remaining is for operation and maintenance. '

Unit: miltion peSos.

Items 1987 1988
Personal Services . B YT S 290
‘Operation and Maintenance 1o 100

Total - 30 390

The maJor problems of the ESC are the squatters along the esteros
who 1ndiscr1m1nately throw garbage into the esteros, res1dents who do
not use ‘the right containers and give additional laborious work to
collectors,'narrqw stréets that prevent dump trucks from going into them
to collect garbage, and éged' dump - trdcks which obvioﬂsly require
replacement. : ' '

(2)"CityiMeﬁieipa\ Government

ZCity'of minicipa) governments have ‘engineer's offices that: issie
permits, monitor ‘and inspect the cdnstruction ,of buildings and
factorxes, and execute m1nor act1v1t1es on dra1nage in their respect1ve
adm1n1strat1ve areas of Judr1sd1ct1on '

i City' or’ 'munﬁéipdi eng1neer s offices have '1itt1ee“staff and
capability in terms of engineer1ng activity ‘and dralnage works. For
example, the engineer S off1ce of: Calcocan C1ty has 15 engwneers and

arch1tect5 and 52 other staff, and the engineer's office of Navotas ‘has

4 eng1neers and 33 other staff _ Therefore,r they usually turn for
assistance from the NCR and MMINUTE offices under DPHH and the ESC of
MMC.
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3. ORGANIZATION SETUP OF THE PROPOSED FLOOD CONTROL AND DRAINAGE
| PROJECT '

3.1 Organlzatlonal Setup in the Formulatlon of the Master: Plan

The flood control and dralnage progects nationwlde 1ncluding the
Metro Manila area are presently executed by the Department of Public
Works and nghways;(DPwH), ‘under Executive Order_No. 124 of January.
1987. The'minor drainage laterals in Metro Manila are maintained by the
local -governments. such as the : Metropol1tan Man1la Commission (MMC) and
cltylmuniclpallty. g ' R R

Aslde from the DPNH other concerned agenc1es are also 1nvolved 1n

. the planning of flood control and dra1nage proJects 1n Metro Manlla such_

‘as the Natlonal Economic and Development Author1ty (NEDA) ‘and the Laguna‘

~ Lake Development Authorlty (LLDA). = The NEDA 1is related to the fund

allocat1on of the flood. control and dralnage projects - and other

1nfrastructure programs. -~ The LLDA . undertakes the execution and

coordination of the development” programs of Laguna Lake and adjoining
areas. - o L _ _ .

S In view, of the above s1tuatlon, there are many agenc1es related to
the flood control and dralnage program, and it is recommended that an
1ntegrated 1nst1tut1on, 1ike a Committee for decision maklng, be created
to ‘ensire the effectlve and smooth implementatlon of " proposed proJects'
__(refer to Table 7- 3 1)} A Technical Horklng Group (THG) with
~ established to serve as the techn1cal subagency of the Committee. (refer
to Table 7 3-2). The PAGASA and ‘the Office of C1v1l Defense (OCD) will
&1s0 be. jo1ned in. the TWG for the purpose of flood forecastlng and fiood
defense. B SRR : S -

The pract1cal 1mplementatlon for the proposed project wlll be
undertaken by DPHH and local governments accord1ng to the ex15t1ng
iact1v1t1es on flood control and dralnage. The proposed organlzatlonal'
-dlagram of flood control and dralnage pro;ects 15 ‘shown 1n Flg. 7 -3-1.

_ p The'planning, constructxon and operatlon and maintenance of - the
:proposed flood control and dralnage fac111t1es such as rlvers, esteros,
_'dralnage malns/outfalls and major: dra1nage laterals will be. under the

VII-9



jurisdiction of the ODPWH from the ex1st1ng function, while the
maintenance of minor drainage laterals and street gutters ‘connected to
1ocal government ‘structures ‘and/or secondary/tertiary roads would be
tasked to local governments such as the MMC and the c1tylmun1cipa11ty
concerned. (Refer to Tab]e 7 3-3. )

The implementation of flood control-and dra1nage projects in Metro
‘Manila is presently undertaken by the DPWH through the NCR and the PMOs
such as the PMO for Flood Control and Dredging Projects and the PMO for -
Metro Manila Infrastructure Utilities and Engineering (MMINUTE). -~ The'
PMO for Major Flood Control Projects who is currentIy responsible for
the EFCOS Project, and the PMO for Mangahan Floodway Project have just
been merged into. the PMO for Fiood Control and Dredgrng PrOJect.

The PMC for Flood Control and Dredging Projects w1ll undertake the
planning, design and construction of major proposed projects in view of
the project scale. The DPWH-NCR will be able to execute the p?anning,
design, and'-eonstruct1on of ord1nary flood -control and drainage
projecte, as well as the operat1on and_ma1ntenance (0&M) of proposed
projects from the present function. The PMO for MMINUTE can execute the
provision of techanical assistance to the Tocal governments as it
presently undertakes. ' - o

Furthermore, it is recommended that a Flood Control and: Drainage
Office be ‘established in DPHH NCR to execute ‘the: 1ntegrated flood
contrel and drainage projects, after the merger and acqu151tlon of the'
Flood Control and Drainage. va151on, the Pumping Statlons and Floodgatesr
va1s1on, and a part of the flood controi and drainage. act1v1t1es of the':
Plann1ng and Des1gn pivision and the Materials Quality Contro! and:
Hydrology Division.  The proposed office may allot the functions
' concerned to the Plann1ng and De31gn D1v1sion the Construct10n Div151on
and ‘the 0perat1on and Ma1ntenance 01v1s1on (refer to Flg. 7-3- 2)
Information/data on the O0&M of f]ood control and drainage fac111t1e§
will be exchanged between the 0perat1on and Maantenance D1v1sion and_
other related agenc1es as mentioned in Tab1e 7-3- 4.

Street gutters connected with nationa] roads shou1d be ma1nta1ned
by the Maintenance D1V1s1on of_DPNH -NCR, wh1ch is presently FESpDﬂSTbiE'
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for the ma1ntenance of roads and bridges, because: street gutters are
parts of the road.

3.2 0rgan1zational Setop ih‘the Feasibility Study'of the Priority
. Project ' ' .

3.2.1"Dfeinage'improvement in East ‘and West of Mangahan

In accordance with the"prooosed;ohgenizatiooal setup of the master
p]an, ‘as shown “1n”’Fig"7 3-1, ‘the desigh'hand ‘construction will be
executed by ‘the  DPWH- NCR . or the PMO for Flood Control: and Dredging'
- Projects under DPNH.aI The DPHH- NCR wall undertake_the_operation and
_maintenance (O&M) of the proposed proJect exclodiog the ohe of the
minor dra1nage latera1s wh1ch s in charge of Tocal government un1ts_
such as MMC and citylmun1c1pa11ty. '

Design and Construct1on :

To execute the desxgn ~and construct1on work ;the consulting
eng1neers and a private company with high technical expertise will be
hired or contracted, -and the DPWH-NCR or the PMO mentloned above will
undertake the supervxsion of th1s work.

The ma1n reqU1red staff for'desing and'Construction of.the-propoSed'
project w111 be composed of the fo}10w1ng staff. 'The'staffing'of thE_
urequired assistant such as draftsman, typ1st driver, messenger, etc.
| wou]d be dec1ded at the stage of detail design of the: proposed projéect.

= The deta1ls of staffxng and required act1vity is-described in Tabie

Table 7-3-5.
.Position' e Staffing for Desjgn eno Construction
» Project Manager : 't. o 1
Des1gn and Construct1on Staff 7
Adm1njstrat1ve-5taff_f' C = 2
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Operation and Maintenance (0&M1

- The proposed 0&M D1v1sron of DPwH NCR . in the: lnaster p]an will
execute the - operation of the related facilities for . the proposed
project, 1nc1uding the comprehensive management of maintenance work
concerned and training of the related staff, for the purpose ‘of the
integrated and comprehensive operation of the related facilities.

The Engineering District Office of DPWH-NCR will undertake the
practical and close maintenance activities for the prbposed project
under the management of the 0&M D1V1510n menttoned above, 1nc1ud1ng the
O&M of pump stations and gates. -

The ‘staffing of main officers for the re1ated_Q&M'hctiviﬁieé'are
" summarized in the following table. The details of staffing and reguired’
activity is presented in Table 7-3-6. The staffing of the required
assistant such as labourer, typist, driver, messenger, etc., will be
decided at the stage of detail design of the proposed ppbjett;” b

Position S . Number of Staff

(Operation and Maintenance Division) . .

_ ChiefFSUper91sing Engineer 1
Flood/Drainage Control Staff . 9 -
Administrative Staff 2

Sub-total S SRR o 12
(Engineering District Office)
Maintenance Staff - ' 5

- Pump Station -

Operation and Maintenance Staff o 18
(9 stations x 2 staff = 18 staff)

- Flood Gate - _

Operation and Maintenance Staff = a . 14
(14 gates x 1 staff = 14 staff) ' X

Sup-total R A
Totai - T R E i _49§;'
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3.2.2 Drainage Improvement 1n Malabon- Navotas

The DPHH NCR or the PMO for FTood Control and Dredg?ng Projects of
DPWH may execute .the supervision of the design and construction work.
The DPHH NCR will execufe'the 0&M of the proposed project, excluding the
one of the minor drainage Taterals managed by Yocal governments (refer
to F}g. 8-3-1 and Section 3.2.1).

-Design and Construction

The consulting éngineérS'and_a private company with highﬁtechnical

':-expEFtiSe will be contracted to execute the design and construction

work, and the DPWH-NCR or the PMO mentioned above will execute ‘the
-superv1sion of th1s work. . ' '

The main requrred staffing is the same as the one of the East and
Hest Areas of Mangahan Floodway as shown in Sect1on 3. 2. 1. The details-
of staff1ng and required acticity is explained 1n Tab]e 7 3-5.

Operation and Ma1ntenance (O&M)

The proposed O&M DiVISion in the master plan w11l undertake the
operation for “the  proposed pro;ects, tncludlng the comprehenSive
management of related ma1ntenance work, as exp1a1ned 1n Section 3.2, 1.
- The Engineering D1str1ct Office of DPWH- NCR will undertake the practical
and ciose ma1ntenance actavit1es for the proposed project, including the
O&M- of pump . statlons and flood gates, under the management of the -0&M
-D1v151on. ' - S o » S

_ The staff1ng of maln off1cers for the related O&M act1v1t1es are
'summar1zed in the following table.' The detalls of - stuffang are requ1red
~activity is presented in Table 7-3-6 (refer to Section 3.2.1).

YII-13



- Position - Number of Staff

(Operation and Maintenance Division)

Chief Supervising Engineer’
Flood/Drainage Control Staff
Administrative Staff

r [Nco-—-'

Sub-total | 1
(Enginéering District Office)
Ma{htenance Staff o 5
- PUmp Stat1on — _ | |

Operation and Maintenance Staff 12
(6 stations x 2 staff = 12 staff)

- Flood Gate/Navigation Lock -

Operation and Maintenance Staff _ ’ 13
(13 gates X1 staff 13 staff) s

Sub- tota] ' U 30

Total S

3.2. 3 Pas1g Mar1k1na R1ver

The DPWH-NCR or- the PMO for F1ood Control and Dredg1ng Projects of
DPNH may undertake the superv1saon of the design and construction work.'
The DPWH-NCR will undertake the 0&M of the proposed project, exc]uding 
the one of the m1n0r draanage latera1s managed by locaT governments
(refer to Fxg 7 3 1 and Sect1on 3 2. 1)

_ Design and Construct1on

The consulting Enginéers and a briVatE.company with high technical
expertise will be contracted to execute the design and construction
work, and the DPWH-NCR or the PMO abovementioned Will execute “the’
supervision of thws work. B '
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, The main required staff1ng is the same as the one of the East and
West Areas of Mangahan Fioodway as shdwn_1n Section 3.2,1. The details
~of staff1ng and required acticity is presented in Taple 7-3~5.

gperat1on and Ma1ntenance (O&M)

_ The proposed 0&M Div1sien in. the master plan will undertake the
'_operation of re!ated facilities fer the proposed projects, inciuding the
: qqmprehensive management of related ma1ntenance work, as shown in

.Seetion_3 2.1, The Eng1neer1ng District Office. of DPWH-NCR - will
undertake the. pract1ca] and close ma1ntenance act1v1t1es ‘for the
propesed project, inc]ud:ng the 0&M of pump stat10ns and flood gates,
'under the management of the 0&M D1v151on.

The' Staffing “of main officers are ‘summarized in the fo]lowin@ :
: _fabie. The details ef ‘staffing and required act1v1ty is presented in
Tab]e 7-3-6: (refer to Sect1on 3 2. 1)

~ Position - Number of Staff

(Operataon and Ma1ntenance D1v1sion)

: Ch1ef Supervis1ng Eng1neer -1
‘Flood/Drainage Control Staff 9
Administrative Staff 2

" Sub-total EETRE o o 12
'?(Eng1neer1ng D1str1ct Off1ce)
L Operation and Maintenance Staff 5
M- o

Operation and Malntenance Staff . | 4

(1 station x 4 staff = 4. staff) = - - ) =
Sub-total. | | 9

Total e 3t
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