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CP ‘' CONSTRUCTION PLAN AND COST ESTIMATES
SUMMARY

Basic Condition of Cost Estimate -
Project cost was estimated on the basis of the following assumptions:

(a) ' Construction works are to be executed by the contract system.

(b} WUnit cost of each construction work item is estimated on the unit

price basis, except for some work items which are estimated on lump

sum/percentage basis.
{(c) Unit prices are based on the price level as of June, 1989.
(d) : Foreign cﬁrréncy conversion rates are U551.00 = R21.30 = ¥132.00.
Project Cost C

Project cost is classified into two (2) categories: financial cost and

"economic cost. Financial cost is the budgetary cost required to implement

the project and econemic cost is used for the economic evaluation of the
project. The financial project cost consists of the main construction

cost, compensation cost, administration and engineering cost, and

- contingencies.’

Thegbgéic cohstitﬁtion of project cost is'as_shown in Fig. 2.1, and the
unit cost of each work item for river improvement " plan is  tabulated in
Table 2.5. |

Construction Cost of Optimum Plan

Flood control plans. for 25-year flood and 10-year flood are selected as

_thé “optimum. development scales for the Agno river and Allied rivers

respectivély-thrcugh'économic evaluation. These financial costg are as

" follows:
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e . . - (Unit: Million Pesos)
River F.C. Portion  L.C. Portion Total

'I. Agno River (25-yr)

1. Lower Agno River 3,893 2,161 6,054
2. Poponto Stretch _ 761 E 386 1,127
- 3. Upper Agno River ‘ 1,393 - - B1l 2,204
Sub-Total . 6,047 3,338 ) 9,385
- 4. Tarlac River . 203 518 1,421
5. Tributaries 937 703 . 1,640
Total of Agno River 7,887 4,559 12,446

II. Allied Rivers (10-yr)

1. Panto-Sinocalan River 1,311 849 2,160 .
2. Cayanga-Patalan River 615 : o511 S 1,126
Total for Allied Rivers 1,926 1,360 : .3,286
Grand Total . . 9,813 . 5,919 . 15,732

(4) Work Quantities

Major work quantities for Long Term Plan of the Agno and'Allied Ri&e;é dre

- a8 follows:

: ~ Agro Tarlac Agno River Panto Cayanga
Work Items Unit River River - Tributary River River -
Excavation 1,000m> 26,673 4,300 1,200 . 4,216 1,842
Dredging 1,000m> 13,027 0. 0 38 260
Embankment  1,000m> 15,268 1,355 2,581 4,002 718
Revetment  1,000m® 514 .96 - . 180 - 373 : . 193
‘Groin ne. . 958. - 244 1,070 . . 952 1,095
. 8luiceway . ~ no. - 16 . 2 .26 .. 39 . 16
Water Gate no. . Q 0  0 :
Bridge no. 3 14 22'

0 o . -0

Fixed Weir ne. 1

~GP.82-



CP: CONSTRUCTION PLAN AND COST ESTIMATES

TABLE OF CONTENTS

Page
SUMMARY R R N N I R A R e R R R R R R R R N N e C?;Sl

TABLE OF GONTENTS wvvveveesvasennantisonnenanerasessnssssssessnassesnss OGP
LIST OF TABLES  vvvvvvuenenerasoionererancnnerosonassososnsnanennnassens CPLEid
LIST OF FIGURES s o v ssoeeenneennoncessnsosesnsesnesessnesasssasesssnss CPuv
ABBREVIATTIONS +.vvivevvreecaraossnnsnssnsnsssonsssenvssnnnessssnnevenses GPovi

1. IHTRODUGTION L I B I I RN I T I I B L I I I AN B BN IR D I T N R I T N I O R B T R I DN R Y RN I Y N R CP'l
2. COST ESTIMATE . eeveuveneonanennesnsoneseonenensnasanssnnsensensasass CP.2

2.1 Cost Estimation Criteria .......eeveereveveorncssunsovenenaess CP.2
2.1.1 Constitution of Project COSt .....eivsvevevssnssecasess CP.2
2,1.2 Main Construction CoBt .....cciovvnvsssnvesososasssssss CP.3
2.1.3 CGCompensation Cost ...............................n......CP.4
2.1.4 Administration and Engiheering Services ........c.e0v00 CP.5
2.1.5 Project CONEiNEENCY +eeeveeerierencvrssancnasaseanssaes CP.5
2.1.6 Component of Unit COSE ...vevuverrennrasseavsesasasssss CPL5

2.2 Unit COBL .cvvveorncnrocoanssnnossessrvssssonsinssarsosrsnssss GP.T
2,2.1 Financlal Unit Cost ..vviinesveencrsvesasacsosssansnnss GP,7
2.2.2 Economic URit COSE «.evesrencernenennerneennseenneneans CBL7
2.2.3 Standard Unit Construction Cost .....cevieesvsnrasssses CPL7

2.3 Results of Cost Estimate .......ccovvveervrscnsnsasssnsssasness GP.7
2.3.1 Framework PLAIL «..u.eenvrsnneernrseensnrnneseennesecsns CPL7
2.3.2 LODg TErm PLAN +1vvuureersnsunreaseesernnssssineeeessss CPLO
2.3.3  Optimum PIan ..ovevcrevnvinnnennnns IR > &
2.3.4 .Gompensation HOLK +ovvvueteeinnssnsaeesseeannsseasaanss CP.12

3, CONSTRUCTION PLAN «uvouusvreonaiinennoeaaneesensssssosanasesannsass CP.13
3 _Iﬁplementatibn Schedule .....cvoiviiieiiiniiuesaiieeaesseaansas CPUL3

3.2 Outline Of WOIK v.cevvuvusvsenneneioesersnaassesssnnsesansesss CP.13
" 3.3 WOXKAbDle DBYS «icecrevtonrvosensivrorsssasresssnsenasscesarses CP13

-CPii-



. 3.6

TABLES
FIGURES

Work Volume v.....ccuv..
standard CGongtruction Method
3.5,1 Excavation Works .
3.5.2 Embankment Works . .. i iveeviiiines

3.5.3 Dredging Works

Construction Materials

R N A A N )

~CPyii-

L A I A A A A A I R

LR R R A IR I RN ]

P I O I I B R A I R A IR |
LA A N

G e a e

L A A N N ]

L I N L A B I B A

L A L I R I

L R R LA N R |

.ll‘..l..j'.......l"...

IR B

EECE RN I A I B A Y

CP.14
CP.15
CP.15
CP,16
CP.17
CP.18



LIST OF TABLES

2.1 UNIT COST FOR RIVER CONSTRUCTION WORKS (FINANCIAL €OST) ....... CP.19
2.2 UNIT COST FOR DAM CONSTRUGTION WORKS (FINANCIAL COST).......... CP.20
2.3 UNIT COST FOR RIVER CONSTRUCTION WORKS (ECONOMIC COST)......... CP.21
2.4 . UNIT COST FOR DAM CONSTRUCTION WORKS (ECONOMIC COST) .......... CP.22
2.5 STANDARD UNIT CONSTRUCTION COST FOR FLOOD CONTROL WORKS
AND FACILITIES ........ PPN ) %X |
2.6 . PROJECT ECONOMIC COST OF MAIN AGNO, TARLAC RIVERS AND
DAMS FOR ALTERNATIVE FRAMEWORK PLANS ........vvevecesveviiann. CP.24
‘2.7 ©  WORK QUANTITIES OF RIVER IMPROVEMENT OF MAIN AGNO AND
TARLAC RIVERS' FOR ALTERNATIVE'FRAMEHORK_PLANS S ©.. GCP.25
2.8 ' PROJECT ECONOMIC GOST OF AGNO RIVER TRIBUTARIES
FOR ALTERNATIVE FRAMEWORK PLANS ....i....cieeeeeesessansiesie. CP.20
2.9 WORK QUANTITIES OF RIVER IMPROVEMENT. OF AGNO RIVER
_ TRIBUTARIES FOR ALTERNATIVE FRAMEWORK PLANS ~ +i.osueivnesvenenn CP.30
2,100  PROJEGT ECONOMIC COST OF ALLIED RIVERS
FOR ALTERNATIVE FRAMEWORK PLANS ity iisinewinseainanevssnes - GP.31
2,11 WORK QUANTITIES OF RIVER IMPROVEMENT OF ALLIED RIVERS
FOR ALTERNATIVE FRAMEWORK PLANS ...:....... e e et Si.. CP.33
2.12 PROJECT ECONOMIC COST OF MAIN AGNO AND TARLAG RIVERS
FOR OPTIMIZATION OF LONG TERM PLAN ©.ovvvuusoesioesionveeesvnss GP.35
2.13 - PROJECT ECONOMIC COST OF AGNO RIVER TRIBUTARIES
. FOR OPTIMIZATION OF LONG TERM PLAN ....v:.veevaveoveesasoansase OP.36
2.1 PROJECT ECONOMIC COST OF ALLIED RIVERS
' FOR OPTIMIZATION OF LONG TERM PLAN .......... R o 2% ¥
2.15 SUMMARY .OF PROJECT FINANCIAL COST OF AGNO RIVER
FOR LONG TERM PLAN (25-YEAR FLOOD) ........ R O 3 %
2.16 SUMMARY OF PROJECT FINANCIAL COST OF ALLIED RIVERS
" FOR LONG TERM PLAN (10-YEAR FLOOD) +eeviveeesnornennnnessreess CP.40
2.17 SUMMARY OF WORK QUANTITIES OF RIVER IMPROVEMENT OF
AGNO RIVER FOR LONG TERM PLAN +.vvevn.ive.nen- e eedeieenieaea.. CPLGL
2.18  SUMMARY OF WORK QUANTITIES OF RIVER ‘IMPROVEMENT OF
ALLIED RIVERS FOR LONG TERM PLAN .vvvvereenerensnnens tresesess CP.&3
2.19  COST ESTIMATE FOR RIVER IMPROVEMENT WORKS (FINANCIAL COST)
(1/22)  LOWER AGNO RIVER, RM-AGA5 +vuvuvevvvensneensssasenenss CP.4G

(2/22) LOWER AGNO RIVER, AG45-AG122 ....... P ) 1

=CP.iii-



(3/22)
(4/22)
(5/22)

(6/22)

(7/22)

(8/22)

(9/22)

(10/22)
{11/22)
(12/22)
(13/22)
(14]22)
(15/22)
(16/22)
(17/22)
(18/22)
{19/22)
(20/22)

{21]22)

(22f22)

LOWER AGNO RIVER, AG122-AG2B2 vvvvvrrvsesonssnnensasss
BAYAMBANG STRETCH, AGNO RIVER ....vvvvuvnnnnvneonvasns
POPONTO FLOODWAY, AGNO RIVER voruesssovnnsneerionenses
UPPER AGNO RIVER, AG309-AG351 ........ et s
UPPER AGNO RIVER, AG35L-AGA05 ....i.vesveivceroinenaia,
UPPER AGNO RIVER, AGA05-AGAT3 . .iveciveireriviviananin
TARLAC RIVER, AG180-TA200 ......cevse e eeeieddee
TARLAC RIVER, TAZOO=TAZE5 ..uveeusrvsinosotonessssssos
CAMILING RIVER, TRIBUTARY OF AGNO RIVER +:i'.eevveiveas
BANILA RIVER, TRIBUTARY OF AGNO RIVER «ueteeeveccssnsn

VIRAY-DIPALO RIVER, TRIBUTARY -OF AGNO RIVER ...:...v..
AMBAYOAN RIVER, TRIBUTARY OF AGNO RIVER .....uvesussen
OTHER TRIBUTARIES OF AGNO RIVER....iivvenerssiinnanncns
PANTO-SINOCALAN RIVER, ALLIED RIVER .%uevvvsrvinnsones
DAGUPAN RIVER, TRIBUTARY OF PANTO-SINOCALAN RIVER ...
INGALELA RIVER, TRIBUTARY OF PANTO-SINOCALAN. RIVER ..
MACALONG RIVER, TRIBUTARY OF PANTO-SINOCALAN 'RIVER ..
CAYANGA-PATALAN RIVER, ALLIED RIVER v.iveeconsosoasnes

"BUED RIVER, TRIBUTARY OF CAYANGA-PATALAN RIVER .......

ALORAGAT RIVER, TRIBUTARY OF CAYANGA-PATALAN RIVER ...

QUANTITY AND COST OF COMPENSATION WORK .......seesesineonsais

~CP.iv-

Page

CP.46
CP.47
CP.48
CP.49
CP.50
CP.51
CpP.52
oP.53

“CP.54

CP.55
CP.56
CP.57
CP.58
cP.59
CP.60
CP.61
cP.62

-CP.e3

CP.64
CP.65
CP.66



=

NN

LIST OF FIGURES

Page

CONSTITUTION OF PROJECT COST  (CONTRACT SYSTEM) ........ sevsse.. CP.67

CONSTITUTION OF COST ESTIMATE BY RIVER/RIVER STRETCHES ........ CP.68

LOCATION OF RIVER/RIVER STRETCH OF RIVER IMPROVEMENT WORKS .... CP.69
IMPLEMENTATION SCHEDULE OF LONG TERM PLAN

~FOR TARGET YEAR 2010 .. ouivvitrarnenrenirusnrdrsserressnssasceas GP,70

 -CP.v-



ABBREVIATIONS

1. NAME OF PHILTPPINE GOVERNMENT AGENCIES

AFCS - Agno Flood Control System

ARTS Agno River Irrigation System

DENR Department of Environment and Natural Resources
DOTC Department of Transportation and Communications
DPWH Department of Public Works and Highways

GOP Government of the Philippines

LATRIS Lower ‘Agno and Totonogen River Irrigation System
NAPOCOR National Power Corporation

NAMRIA National Mapping and Resource Information Authority
NIA National Irrigation Administration

oCD : 0ffice of Civil Defense

PENRO Provincial Environment and Natural Resourbes Office
PM Project Manager

PMO Project Management Office

PNR Philippine National Railways

SMORIS San Miguel - O’Donnell River Irrigation System

2. NAME OF JAPANESE GOVERNMENT AND OTHER OFFICIAL AGENCIES AND ORGANIZATION

GOJ : Government of Japan

JICA Japan International Cooperation Agency
MOC Ministry of Construction, Japan

QECF Overseas Economic Cooperation Fund, Japan
UN United Nations

3. MEASUREMENT UNITS

(Length) ' (Weight)
mm millimeter({s) _ gr{grs} . gramme(s)
cm : centimeter({s) kg(kgs) kilogramme(s)
m meter(s) o ton{s) ton(s),éq’vt to
) | 1,000 kg
km kilometexr(s) '
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ha{hasg)

{(Volume)

cm3

m3

1tr

(Time)

square millimeter(s) seg
square'centimeter(s) min
square meter(s) hr{hrs)
square kilometer(s) dy(dys)
hectare(s) mth{mths)
yr(yrs)

cubic centimeter(s)
cubic meter(s)

liter(s)
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second(s)
minute(s)
hour{s)
day(s)
month(s)

year(s)






1. INTRODUCTION

The main objective of the study on cost estimate is to obtain the cost of
construction works for the comparative study on alternative £lood control plans
in the Master Plan. '

‘The cost estimate consists of both economic and financial costs for the
purposes ‘of the economic evaluation and financial requirement of the flood
control plans based on the "Agno Flood Control System CY-1989 Regular
Infrastructure Program" by the DPWH-EMO.

This report consists of four (4) parts, namely:
1. Cost Estimation Criteris
2. Unit Costs

'3, ‘Cost. Estimation Results

4. Preliminary Construction Plan

-CP 1~



2. COST ESTIMATE

2.1 Cost Estimation Critetia

The cost estimation criteria presented herein were prepared for the

comparative study on alternative flood control plans.
2.1.1 Constitution of Project Cost

Basic Conditions

Project cost was estimated on the basis of the following assumptions:
. {1) Construction works are to be executed by contract system.

(2) Unit cost of each construction work item is estimated on the unit
price basis, except for some work items'which=are-estimaﬁed on  lump
sum/percentage basis.

(3) Unit prices are based on the price level as of June, 1989,

{(4) Foreign currency.conversion rates are US81.00 = P21.30 = ¥132.00

Congtitution of Proiject Cost

The basic constitution of the project cost is as shown in Fig, 2.1.

Project cost is classified into two (2) categories: financial cos£ and
economic cost. Financial cost is the budgetary cost required to implement
the project and the economic cost is used for the economic evaluation of
the project. The financial pfoject cost consists of the main construction
cost, compensation cost, administration and engineering cost, and

contingencies.

-CP.2-



2.1.2 Main Construction Cost

‘The main construction c¢ost consists of the cost of preparatory works, main

works and miscellaneous works.

"Preparatorv Works

The cost of preparatory works for flood control and river improvement is
usually within 5 to 10Z of the cost of main construction works for flood
control and river improvement depending on the project study status.
Therefore, in this estimation, 107 which is in the higher .side of the

range was applied.
Main Works

The cost for main works was computed by multiplying. the unit cost with the
work quantity. :The unit cost of each item consiste of direct cost -and
indirect cost. The direct cost in unit cost consists of materials cost,
equipment expenses and labor cost which were estimated on unit price based
on the "Agno Flood Control System CY-1989 Regular Infrastructure Program"
by'the DPWH-PMO dand similar projects in the study area.

Indirect cost consists of (1) overhead, contingencies and miscellaneous
-expehsés (OCM);:(Z) profit;: (3) mobilization and demobilization expenses
for contractor; and, (4) Value Added Tax (VAT).' Each component of the
indirect cost was coﬁputéd in percent according to the guideline of DEWH

as follows:

(1) Overhead, Contingencies ¢+ 9% of estimated direct cost
and Miscellaneous {0QCM)

72 of estimated direct cost

e

(2) Profit

(3) Mobilization and
-Demobilizgtion

52 of estimated direct cost

-

(4) Value-Added Tax . . . : 10% of eqﬁipment expenses and labor

cost in direct cost

=GP, 3



Miscellaneous Works

“The cost of miscellaneous works 1Ls, in general, to be accounted as =a
certain percentage of the sum of preparatory and main works depending upon
the accuracy of the investigation and design. When the project is in
detailed engineering stage supperted by detailed survey and
investigation, miscellaneous works are noﬁ required to be considered,
Since this Study is in the Master Plan stage, 15 was ‘applied to the

miscellaneous works.
2.1.3 Compensation Cost

Compensation cost is divided into land acquisition and house evacuation,

and estimated on unit basis as follows:

Land Acquisition - Commercial area
‘Residential area
Farmland (irrigated area)

‘Non-farmland arsa

House Evacuation

e

Building 1 (single house)
Building 2 (duplex house)

The following unit costs, which represent average values in the project
area according .to the provincial assessors, are employed in the estimation of

compensation cost.

Commercial area : .P400,000/ha
Residential area | : PlSQ,OOd!hé
"Parmland (irrigatéd area) -+ P 10,000/ha’
'Non-Farmland-areé e P. 7,000/ha

P 40,000/unit
P 80,000/unit

Building 1
~~-Building 2 -~

-

-

~CP .4~



2.1.4 Administration and Engineering Services

The administration cost for the government is computed at 5% of the sum of
the main construction - cost and compensation cost according to the standard

criteria of DPWH.

‘The engineering of the flood control works is principally divided into
master planning of the basin.wide £lood control scheme, feasibility study,
detailed design and construction supervision. ‘The objective and scope of works

of the engineering services differ in each stage of study of each project.

The cost of engineering services herein estimated is to cover the detailed
design and construction supervision; therefore, 16 of main constrxuction works

is adopted to the rate of the engineering cost.
2.1.5 Project Contingency

Project contingency consists of physical contingency and price escalation

contingency.

Physical contingency is usually estimated at 10 to 207 depending on the
project study stage; hence, 152 is applied in this study.

‘The p#iée escalation rates are adopted ‘at 62 for the local currency
component. and 3% for the foreign currency component which are currently being

used in projects financed by OECF loans.
2,1.6 Component of Unit Cost

Foreign financing agencies are expected to extend assistance to the
project, therefore, cost estimate consists of .the Foreign Currency Portion

(F.C) and the Local Currency Portion (L.C). In estimsting the project cost,

the following basic conditions are assumed.

~CP.5- .



Foreieon Currency Portion -

(1) All costs of comstruction equipment;

(2) Part of construction meterials costs;

{3) Part of indirect cost guch as OCM.'profit.and
mobilization/demobilization; and

(4) Part of engineering services cost.

Local Currvency Portion
- (1) -All labor costs;
(2) Part of construction materisl costs;
(3) Part of indirect cost such as OCM, profit and
mobilization/demobilization;
{4}  Value Added Tax;:
(5) All compensation costs. for land acquisition and
house evacuation;
©{6) All.cost of administration for the government staff; -and

(7) Part of engineering services cost.

The components of unit cost are tabulated as follows:

Portion of Unit Cost .

Particulars = = scomceemie e ccdecae o csmsses—mmasaoean e

Foreign Currency {2) chal Curreﬁcy (%)

(1) Labor Cost ' 0 ' 100
(2) Equipment Cost _ 100 g
(3) Material Cost

(a) Fuel ' 50 ' 50

{b) Cement ) 65 . '35

{c) Re-bar | | 65 o 35

(d) Structural Steel =~~~ 100 0

{e) Others. . R | T o 100
(4) Overhead (Excl. VAT) (243) x 22 (1%3) x 21
(5) Value Added Tax (VAT) 0 (143) x 10
(6) Compensation 0 _ 100
{(7) Administration 0 _ : 100

(8) Engineering Services 90 - : 10

~CP.6-



2.2 Unit Cost
2,2,1 Financial Unit Cost
_ The financial unit cost of each construction work item for river and dam

construction works are preliminary prepared based on the foregoing criteria.The
financlal unit costs are listed in Tables 2.1 and 2.2.
2.2,2 Economic Unit Cost

Economic cost is the financial cost less government tax, contractor’s
profit and price escalstion contingency. The economic unit cost are listed in
Tables 2.3 and 2.4.
2.2.3 Standard Unit Construction Cost

“The unit cost of each work item for river improvement scheme.was estimated
according to the foregoing criteria, standard design of riparian structures and
preliminary construction plan. The standard unit construction cost is - listed’
in Table 2.5.
2.3 Results of Cost Estimate

2.3.1 Framework

The alternative of the Framework Plans are as follows:

Agno River Main Stream including Tarlac River

Alternative 1

-

River improvement only

Alternative 2 Combination of river improvement

and natural flood retarding basin

]

Alternative 3 -_Comﬁinatidn of river improvement,
natural flood retarding basin and

fldod contfol.dam.

-

- Alternative 4 * Combination of river improvement -

and”flood control dam

LGP T



Agno River Tributaries

Ambayoan : River improvement only
Viray-Dipalo t River improvement only
Banila : River improvement only
Camiling . - s River improvement only

Allied Rivers

Alternative 1 : River improvement only

Alternative 2 -: River improvement and Binalonan Floodway

The design flood for the Framework Plan are 100-year flood for Main Agno
and Tarlac rivers and 50-year flood for Agno river tributaries and Allied

rivers.

The economic construction costs of each alternative plan are as follows:

_Apno River Main Stream jncluding Tarlac River (Unit: million pesos)

Agno ‘Parlac Bam Total
Alternative 1 .
Main Construction Cost - 7,780 1,098 - 8,878
Total Project Cost 11,472 ©1,587 - 13,059
Alternative 2 _ '
Main Construction Gost 7,216 879 . - 8,095
Total Project Cost 10,700 1,228 - 11,988
Alternative 3 - . . L
Main Construction Cost ?,058 713 1,324 9,095
Total Project Cost 10,485. -1.061‘ 1,811 13,357
Alternative 4 ' PR
Main Construction Cost 7,582 - 862 - 1,324 9,768
‘potal Prdjéct Cost . - 11,202 -:1,265-° - 1,811 . *1&#278 i

The details of cost estimate are shown in Table 2.6, and wb:k guantities

of river improvement are shown_ianable'227..}
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“Apno Tributaries (Unit: million pesos)

Main Const. Total Project
Cost Cost
Ambayoan River 115 173
Viray-Dipalo ' 187 278
Banila River S 687 1,023
Camiling River 303 451
Total 1,293 1,925

The details of cost estimate are shown in Table 2.8, and work quantities

are shown in Table 2.9.

Allied Rivers (Unit: million pesos)

" Panto-Sinocalan Cayanga-Patalan

River River Total
Alternative 1
Main Const. Cost 1,897 i 777 . 2,674
Total Project Cost 2,824 1,158 -~ -..3,082
Alternative 2
Main Const. Cost. 1,715 837 . 2,552
Total Project Cost 2,553 1,246 : 3,799

The details of cost estimate are shown in Table 2.10,- and work quantities
are shown in Table 2.11.

2.3.2 Long Term Plan
To find out thefbptimum development scale of flood control:plan, following

desipgn floods are studied and estimate the construction costs for the Agno and
‘Allied rivers.

-Cp.o-!



100-yeax flood

- Agno and Tarlac rivers by river improvement with natural

flood retarding basin

50, 25,

and 1l0-vear flood

- Agno and Tarlac rivers by river improvement with natural

flood retarding basin

- fPributaries of Agno river by river improvement

- All Allied rivers by river improvement with floodway

The estimated economic cost are as follows:

(Unit: million pesos)

100-Year 50-Year . 25-Year 10-Year
Flood Flood Flood Flood
Apno Main Stream S
Main Const. Cost 6,952 6,264 5,528 © 4,811
Total Project Cost 10,340 9,400 8,394 7,413
Tarlac River
Main Const. Cost 879 792 713 612
Total Project Cost 1,288 1,170 1,061 - 823
. Agno Tributaries _
‘Main Const. Cost - 1,293 1,012 893
Total Project Cost - -~ 1,925 1,506" 1,330
Panto-Sinocalan River B
Main Const. Cost - 1,715 1,546 1,319
Total Project Cost - 2,553 2,303 1,965
Cayanga-Patalan River
Main Const. Cost - 837 777 715
“Total Project Cost - - ;1,246 1,159

1,066

The details of cost estimate

-CP,10-
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2.3.3 Optimum Plan

Flood control plans for 25-year flood and 10-year flood are selected as
the optimum development scales for the Agno river and Allied rivers
respectively ‘through economic evaluation. These financial costs are as
follows: '

(Units: Mill.®)

River F.C. L.C. Total

Portion Portion

I. Agno River (25-yr)

1, Lower Agno River 3,893 2,161 6,054

2. Poponto Stretch 761 366 1,127
3. Upper Agno River 1,393 811 2,204
Sub~Total 6,047 3,338 9,385
4. Tarlac River 903 518 1,421
5. Tributaries 937 703 1,640
Total of Agno River 7,887 4,559 12,446

I1. Allied Rivers (10-yx)

1. Panto-Sinocalan River 1,311 849 2,160

2. Cayanga-Patalan River 615 511 ' 1,126
Total for Allied Rivers 1,926 - 1,360 3,286
Grand Total . 9,813 5,919 15,732

The summary of cost estimate and work quantities are shown in Tables 2.15
to 2.18. The constitution and lqcaﬁion of the sﬁbject rivers and river
‘stretches are shown in Figs. 2.2 and 2.3, and the details of cost estimate are
shown in Table 2.19.
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2.3.4 Compensation Work

The compensation work comprising land acquisition and house evacuation
will be carried out by the government prior to the commencement of
construction. Table 2.20 shows' the tentative area ‘of land acquisition- and
number of house evacuation required for long term plan of river improvement

works based on a 1/50,000 map, sco that they should be reviewed in more detail

at the future stage.

~CP.12-



3. 'CONSTRUCTION PLAN

3.1 Implementation Schedule

From the technical and economic point of wview, the implementation program

for the Long Term Plan is formulated for the target year 2010 as showm in Fig.

3.1.

The total project cost of the Long Term Plan, which is estimated to be

15,732 million pesos at 1989 constant price level, corresponds to about 2.52 of
the projected cumulative GRDP of the Study Area in the period 1995-2009 (16.9

billion'pesos).

3.2 OQutline of Work

Ma jor work quantities for Long Term Plan of the Agno and Allied rivers are

as follows:

Agno Tarlac  Agno River Panto Cayanga
Work Items Unit River River Tributary River River
Excavation . 1,000m3 24,673 4,300 1,200 4,216 1,842
" Dredging 1,000m> 13,027 0 0 38 260
Embankment 1,000:113 15,269 1,355 2,581 4,012 718
Revetment - 1,000m® 514 96 190 373 193
Groin ‘no. 958 244 1,070 952 1,095
Sluiceway ‘no. 16 - 2 26 39 16
Water Gate no. 2 0. B R
Bridge no. 3 14 22
Fixed Weir 0 o 0

no. 1

3.3 wOrkable Days

River - improvement works should be ‘carried out only in the dry season

_because ihey consist mgstly of earthwork such as excavation and embankment

' which cEnnot be expected to have good'results under the rain; besides, it is a

riéky job to undertake such works under the threat of flooding.
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RBased on the rainfall data at Dagupan City (1951-1985), the ammusl
workable days is 165 days excluding holidays and rainy days during dry season

as follows:

"Rainfall .Rainy Assumed
Month - (mm/month) . Days Workable Days _
January 6.2 2 .25
February - 6.2 2 23
March . 6.2 2 25
April 17.6 3 23
May 216.1 13 11
June 346.6 17 : 0
July 462.1 22 0
August 608 & o 24
September 324.8 20 0
October ~ 158.5 12 o1
November . 63,1 - 5 23
December . - 13.8 _ : 2 ' 24
Totgl ' . 2,296.2 127 L .. .65

3.4 Work Volume

The kind and number of construction equipment-are determined by the annual
work volume of major work items for river improvement works. The maximum

volume of works are given below in consideration of working condition in the

study area.

Excavation :+ 250,000 m3lyear]gr0up
~ Embankment : 200,000 m>/year/group
Dredging 300,000 msfyearlgroup

The daily work production are calculated as follows:

Excavation : 250,000 m> = 1,515 m’/day/group

165 days

=~CP.14~
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i

Embankment + 200,000 m 1,212 m3ldaylgroup

165 days

Dredging :+ 300,000 md = 1,818 maldaylgroup

165 days

3.5 Standard Construction Method
3.5.1 Excavation Works

Excavation for river improvement works consists of river channel
excavation for widening and deepening of channels, and excavation for cut-off
channel construction..etc.'Excavation works are classified ‘into the following
categories:

Excavation 1. .- : . Common or sandy soil materials

Excavation 2 - : - Gravel with boulder and soft rock materials

Excavated materials which are suitable in quality and available in
quantity are to be used for dike embankment, as discussed under Sub-section
3.5.2. '

' Unsuitable materials or materials in excess of the required embankment are

to bé'dumped in the’éﬁoil bank area. The transportatlon distance’ of excavated

materials is assumed at 1,000 m in-average.

The excavation works per group are planned to be carried out by a

combination of the followmng major equipment.

Excavation 1

=__Bullddz'er;'is'tdri class ;5 units {land excévétion)'
' Backhoe, 1.0 m3 class ' : 4 unité'(undéfﬁafer'excﬁvaﬁibn)
Crawler Loader, 1.3 m3 class : 5 units '
" Dump Truck, 8 ton class : 9 units
3

Bulldozer, 15 ton class uﬁits'(sbbil bank)

-CP,15-



Excavation 2

Bulldozer, 21 ton class :+ 3 unit (land excavetion}
Backhce, 1.8 m3-class : ;5 unitsr(underwater excavation)
Crawler Loader, 3.2 m® class : 5 units

bump Truck, 8 ton class : 12 units

Bulldozer, 15 ton class : 3 units (spoil bank)

3.5.2 Embankment Works

Embankment for river improvement works consists of earth embankment for

heightening of the existing dike and comstruction of new dike.
.. ‘Embankment works are classified into the following categories: .

Embankment 1 Embankment materials to be obgained

-

from river channel excavation -

Embankment = 2 Embankment materials to be .obtained

-

£from borrow area

Embankment 1

This works include the works of excavation and loading in river chanﬁei;
hauling to the embankment site, materials moisture content control,
stripping of surface soil_ofjdike foﬁndaﬁion, spréading'ahd éqﬁpacting of
embankment materials. The hﬁuling distance bf nmtérials_is assﬁmed_a£

1,000 m in average.

Embankment work 1 is planned to be _carfied out by aAcombina;ionfof the -
following major equipment.

Buildozer, 15 ton class units (river channel)
Crawler Loader, 1.3 m3 cléss‘ : units (riﬁer channel) . .

units -

‘Dump Truck, 8 ton class
Bulldozer, 11 ton clasé:
Tire Roller, 8/20 ton class :

units (émbankmept:éite),_
units_(embankmeﬁt_s;te). 

Plate Compactor, 80 kg class units {e@pankmeng'éite)uj

.
B W N D e

.

Water Tanker, 3,800'itr. class units (emﬁankﬁehtrsitéj“.
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Embankment 2

Since the sand and soil obtained from excavation and dredging of the river
channel are not suitable for banking materials, the materials specially

excavated at the borrow pit will be uséd.

This embankment works cover the works of excavation and loading in borrow
ares, hauling te the embankment site in addition to the work items in

embankment 1.

Embankment works 2 are planned to -be carried out by a combination of the

following major equipment.

Bulldozer, 15 ton class : : 4 units (borrow area)

Wheel Loader, 1.4 m3 class

=~

units (borrow area)
Dump Truck, 8 ton class + 15 units

Bulldozer, 11 ton class units (embankment site)
Tire Roller, 8/20 ton class : units (embankment-site)
Plate Compactor, 80 kg class :

-

Water Tanker, 3,800 ltr. class :

units (embankment site)

NoWwow

units (embankment site)
3.5.3 Dredging Works

The dredging works section roughly corresponds to the tidal ssection. The

work sections are assumed as follows:

Agno River Mainstream - : From estuary up to 22 km.

Panto-Sinocalan River

From estuary up to 2.5 km.

Cayanga-Patalan River : From estuary up to 6.5 km.

The work is to be performed by a cutter suction dredger 800 Hp class,

since riverbed materials are fine sand.
‘The Hredged ﬁaterials'are conveyed from the dredger to the 'spoil bank

5th:oughA a floating pipe and shore pipe. The floating pipeline is to be
installed between the dredger and the fixed shore pipe.

-CP.17-



The floating'piﬁeline is to be installed between the dredger and the fixed
shore pipe, and the shorepipe is to be installed along the river bank to the

spoil bank.

The spoil bank may be used as residential land or farm land after
completion of the dredging works. The "spoil bhank are to be sufficiently

compacted using bulldozers and vibratory rollers.

bredger operation is executed in two shifts per day with an  hourly
production rate assumed at 140 m3lhr. The dredging works per group are planned

to be carried out by a combination of fellowing major equipment.

Dredger, 800 Hp class : 1 unit
Tug boat, 30 PS class " K 1 unit
Bulldozer, 15 ton class ot 3 unit (spoil bank)

3.6 Construction Materials"

' The construction materials required for the riparian structures stuch as
cement, reinforcing bars, simple emall steel gates, etc., are almost locally
available. The concrete aggregates are also plentifully available from the

riverbed at. the job site.

Most of the hardware and equipment required- for the ‘work, .such as water
gates and some other materials which need to be of high'predision and good

quality plus mechinery and equipment will have to be imported.

~CP.18-
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STANDARD UNTT CONSTRUCTION COST FOR FLOOD CONTROL WORKS AND FACILITIES

(Uuit: Peso}

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

Foreign
Cost

Local
Cost

Yotal

Economic
Cost

Rerarks

Table 2.5
Itew Hork Items Tnit
o,
1, Excavation ! ci. B
- 2. Exeavation 2 ou.n
3. Dredging cu.m
4, Esbankment ] cu.m
5. Embankment 2 LN
6. Sodding 50.R
7. Revetment (L.W.C.)
Trpe-A 8¢.R
Trpe-B $0.R
9. Revetment {H.E.C.)
Frpe-A 8q.1
Trpe-B 5q.m
9, Groin {L.¥.C.}
Type-A pc.
Trpe-B BC.
10, Gzein (B.4.C.)
Trpe-d pe.
rpe-8 pe.
11. Slnice Nay
Trpe-d pe.
Trpe-8 pe.
12, Water Gate
Type-d pe.
Trpe-B pc.
13, Demolishment
Concrete - om.B
Netal ton
i4, Bridge 84.R
15, pe.

4
191

302
3%

33,860
287,000

33,360
232,000

1,161,000
- 1,736,000

14,730,000

31,174,000

485
1,91
6,620

44,430,000

346
Y

N
181

91,140

390,000
61,500 -

317,000

549,000
775,000

5,881,000
11,172,000

1,065

o
5,800
36,403,000

N3/

530

131,000
§17,000

95,000

549,000

1,716,000

2,511,000,

96,611,000
42,346,000

1,55
2,29
12,420
80,893,000

539

63

515

112,000
515,000

80,000

465,000

1,450,000
2,128,000

17,458,000
36,161,000

1,446
'1.992

- 10,5%4

69,300,000

¥

Comaon soil

Stony with boulder
Fine gand _
Ezcavated materials
Borrow materials
Kative grass
Gabion type

Wel masonry type

Hosden pile type
Concrete frame Lype

Rooden pile type
Concrate frame bype

Colvert, 1.51 1.5 =
Culverts, 1.5t 1512

Slide gate, 1061 7.0
slide gate, 20,0 1 8.0 m

Concreie type

- CP
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Tahle 2._7 (1/4) HORK QUANTITIES OF RIVER IMPROVEMENT OF MAIN AGHO AND TARLAC RIVERS
FOR ALTERNATIVE FRAMEWORK PLANS

River 4+ Agno and Tarfac rivers

Study "t Framework Plan

Alternative : River Inprovement Only (AB-1)
Return Perdod @ 17100 - year

¥ Agnd River Halm Stream Tarlac River
Hork [tem © Unit Lover Agno Poponto Stratch Upper Agro Tétal Confluence Uppar Stretch Total
T emmeemmememeecemem b hra s et o n e s am e s uma b of R e L S LTI PP of
RH-AGZB2 Bayambarg Floodwdy Sub-total  AG3)9-AG4?3 Agno River AG189-TAZOO  TA200-TAZ65 Tarlac River
(1) (2) (3} {2+30=(a) (5) C{1)+(4)+(5) (6) (7} {63+(7)
{1} Excavation 1 iy 15,275,000 ¢ 800,600 6,800,000 3,300,000 25,375,000 2,600,000 2,450,000 5,050,000
Excavation 2 cu.m 9 [ _ 0 0 2,850,000 2,850,000 ¢ 0 ]
Totoal of {1) cu.m 15,275,000 0 6,800,000 5,800,000 5,150,000 28,225,600 2,600,000 2,450,000 5,050,000
- {2) bredging cum 17,075,000 6 1 ] 0 17,075,000 [ ] [}]
(3} Embankmert 1 '
Left Dike cun 2,382,000 483,500 1,600,600 2,093,100 1,162,000 5,647,100 935,000 694,000 1,630,000
Right Dike cu.m 1,499,000 B 852,100 852,100 1,704,000 4,055,100 1,755,600 916,700 2,671,700
Embankment’ 2 C ) )
Left Dike tum 6,377,000 0 L] 1] 443,000 6,820,000 o L] ’ o]
Right Dike cu.m 6,629,000 0 0 o 2,500,000 9,129,000 ] 0 [+]
Totoai of {3) tu.m 16,897,000 483,500 2,461,700 2,945,200 5,809,060 25,651,200 2,691,000 1,510,700 4,301,700
{4) Sedding ) eu.b 3,838,000 0 712,200 717,700 1,981,300 6,547,000 523,890 1,143,800 1,667,690
(5) tevetment (L,W.C.) ' . Co ’
Type-A S0 40,000 0 £9,800 59,800 132,300 232,100 18,400 58,300 16,700
Typa-b - TRy 130,200 [ 0 . 0 [ 130,200 12, 100 L} 12,100
Revetment (H.M.C.) ) )
Typo-A 5q.m i} ] 1) 0 63,700 63,700 | 0 8,300 ' g,300
Type-B - sq.h 67,600 ¢~ 23,700 0 23,100 .0 95,300 ] .0 i
Totoal of (5) 5Q.0n 237,800 23,700 59,800 83,500 195,000 517,300 30,500 66,600 97,100
{6) Groin {L.H.C.) :
Type-A Pt 460 0 0 1 153 653 ) 244 234
Type-B - pe, [} 0 .0 0 1] 0 S0 0 0
Groin (H.K.C.)
Type-A pe [ 0 0 143 148 0 ¢ o
Type-B pe. Q 0 0 0 152 152 [ [ )
Toteal of (6) pe. a80 Q '} Q 493 958 1] 244 44
{?) Shuice Hay B [t}
Type-A 14 2 1 1 2 3 7 9 2 2
Type-B pe L 2 0 2 1 11 1] 0 o
Totoal of (7} B 10 3 1 4 L] 18 a 2 2
(8) Water Gate 1}
Type-A P, 0 ] g 0 1] ¢ Q- 1] 1]
Type-8 2 2 0 [} 0 1} 2 “ 1 0 1
Totodl of (8) pe. e 0 [ [} 0 2 1 ) 1
(9) #ridga [}
Hewly Const. £q.m 45,000 : 0 ] 0 6,750 51,750 ] 13,560 13,500
Rehabilit. sg.m o e 0 o 0 0 0 0 1]
Demotishzent : _ 0
Concrete 31K 5,800 ¢ 0 i} 3,800 9,600 0 2,500 2,500
Hetal - ton 1,060 [ 0 0 1,300 2,300 co ] ]
(10} Fixed Weir . e [ ] 0 0 ] ¢ [} ¢
{11} gthers LS i ¢ a i} a i a 0 g

(File cord : NG-AGHF1)
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Table 2.7 (2/4)  WORK QUANTITIES OF RIVER INPROVEMENT OF MAIN AGNO AND TARLAC RIVERS
FOR ALTERMNATIVE FRAMEMORK PLANS '

River : Agno and Tarlat rivers
Study 3 Framework Plan .
Abternative @ River Improvement and Hatura) Retarding Balsn {(AG-2)
Return Period : 17100 - year
Agho River Hain Stream’ _ : : Tarlac River
Work Item Unit Lower Agno Poponto Stretch Upper Agneo Total Confluence Wpper Stretch Total
B LT Gt T T T LR R L EE S L | et DI LR S of
RM-AG2B2 Bayambang  Floodway Sub-total  AG3I09-AG473 Agno River  AGIS0-TAZO0  TA20Q-TAZ65 Tarldc River
(1} (2) (3)  {(2+(3)~(0) (8) . (1){a(5) . {6} N (6)+(7}
{1) Excavation 1 .M 15,275,000 650,000 6,800,000 7,450,000 3,300,000 26,025,000 . . 2,600,000 2,450,000 5,050,000
Excavation 2 ‘cu.m 0 [ 2 0 - 2,850,000 2,850,000 0 . 0
Totoal of (1) cu.a 15,275,000 . 650,000 6,800,000 7.450,000 6,150,000 28,875,000 2,600,000 2,450,000 5,050,000
{2) Oredging cuwm 17,075,000 0 1] [\ 0 17,075,000 0 0 . o
© {3) Embankment 1 . . ) . .. ‘ . :
‘ Left Dike - ‘G 1,812,700 343,000 288,100 . 631,100 . 1,162,000 3,605,800 936,600 694,000 .. © 1,630,000
Right Dike cu.m’ 934,409 374,000 1,931,900 ) 1,805,900 1,704,000 4,442,700 L] 215,200 . . 916,700
Embankinent 2 . . . . .
Left Dike .0 4,754,000 0 g 0 443,000 5,197,200 0 L] . ]
fight Bike ea.i . 5,067,100 v 8 .6 2,500,000 . 7,567,100 0 CQ 1
Totoal of (3) du.m " 12,568,400 . 712,000 ' 1,720,000 2,437,000 5,809,000 20,814,400 935,000 1,610,700 . 2,546,700
‘(4} Sodding cu.m 3,156,000 237,200 402,000 639,200 1,991,300 5,786,500 523,890 1,143,800 1,667,690
{5} Reveiment (L.H.C.) : . K . . e .
Type-A sqan 40,000 3,150 5,800 . 62,950 132,300 235,250 18,400 54,300 76,700
Type-B sq.m 130,209 4,670 0 4,670 0 134,870 12,100 0L, 12,100
Revetment (H.H.C.) . i : E . : -
Type-A S0 0 [} 0 1] 63,700 63,700 . 0 ‘8,300 8,300
Type-B . sq.| 53,300 23,700 79,800 103,500 . . 0 156,800 .0 0 0 i
Totoal of (5) LU 223,500 31,520 139,600 171,120 186,000 590,620 30,500 66,600 - 972,100
{6} Groin (L.M.C.) o o .
Type-A . 460 [ 0 1] 198 658 Q 2L 244
Type-B pc. 1] 0 0 0 [+ 0 L] i {4 FEVRR i |
Groin (H.W.(.) . . .
Type-A o ] 0 0 0 148 118 0 v 0
Type-B . . pe. 0 0 4 ] 182 152 .0 ] ¢
Totozal of (6) pc. 450 0 1] 0 458 §58 0 245 . oo, 244
{7) Siuice Hay _ . .o 0
Type-A " pe. 2 1 1 2 -3 .7 8 2 2
Type-B- Pe. ) Q g, 1} 1 -9 .0 [} 1]
. Totoal of (7) pe. 10 1 1 A 4 16 v 2. 1
‘(B) Hatar CGate ) ’ . 1]
Type-A P, a 0 1] 0 0 0 0 Q 0
Type-B . 2 0 3 0 0 ) ! 0 1
Tetoal of (8) pe. 2 0 1] 1] 0 2 1 : 0 1
{9) Bridge _ ’ . . - - 0
Kewly Const. sq.m T 45,000 ] [1} 0 &, 750 51,750 .0 13,500 13,500
Rehabilit. QR 0 0 0 : ] 0 o 1] 0 0
Demolisheent : : : . 0
Concrete cu.m 5,800 1] 0 0 3,800 9,690 0 2,500 2,500
Hetal ton 1060 0 0 0 1,300 2,360 o 0 0
{10) Fixed Heir pt. Q 1} i 1 ¢ 1 0 0 [}
{11) Gthers L.5 H 0 1] 0 ¢ 1 [} 1] 0

{File cord : HQ-AGHFZ)
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Table 2.7 (3/4) ~ WORK QUANTITIES OF RIVER IMPROVEMENT OF MAIN AGNO AND TARLAC RIVERS
FOR ALTERNATIVE FRAMEWORK PLANS '

River + Agno and Tarlac rivers
Study : Framework Plan ’
Alternative 3 River Improvoment, Hatural Retarding @aisn and Dams (AG-3)
Return Peried 1 17100 - year
Agno River Hain Stiréam ' Tarlac River
Hork Item Unit Lower Agno Popenta Stretch ' Uppar Agro Totalk . Confluenca  Upper Stretch Total
......... e esrmeAMEAESAsETEEAEARLEELEAAmEMLALALAR LRl R of e e e e ea of
RH-AG282 Bayambang  Filoodway  Sub-total  AG309-AGA73 Agno River AGISO-TA20D  YA200-TA265 Tarlac Rlyer
1) - (2} (3) (2)+(3)=(4) (s) {1)+{a)+(5) (6) n {6+(7)
AN Excavation 1 =1 15,275,000 650,000 6,800,000 2,450,000 . 3,300,000 26,025,000 2,600,000 1,700,000 4, 300,060
Excavation 2 it 0 ] 0 0 2,850,000 2,850,000 0 1] 0
Totoal qf {1 4181 15,275,000 650,000 6,800,000 - 7,450,000 6,150,000 28,875,000 2,600,000 1,700,000 4,300,000
{2) Dredging o 17,075,000 : 1] 0 0 0 17,075,000 [} [ ) [}
(3) Embankment 1
Left Dike - cu.f 1,754,400 343,000 288,100 ‘631,100 1,152,000 3,547,500 558,000 315,500 873,500
Right Dike cu.m - 849,900 374,000 1,431,900 1,805,900 1,704,000 4,359,800 1] 481,600 461,640
Embankment 2 - ) : : :
Left Dixe cu.m 4,586,900 - i) 0 Q 443,000 5,029,900 1 0 ]
Right Blke cu.m 4,932,800 : 1§ 0 0 2,500,000 7,432,800 0 [ 1]
Totoal-of (3) cu.m 12,124,000 - 717,000 1,720,000 2,437,000 5,809,000 20,370,000 558,000 797,100 1,355,100
(4) Sodding a cu. 3,265,500 237,200 402,000 639,200 1,991,300 5,895,000 © 153,200 979,800 1,133,000
(5) fevetment (L.W.C.) . ’ :
’ Typa-A sq./m 40,000 3,150 59,860 62,950 - 132,300 235,250 18,400 58,3000 . 16,100
Type-B ‘sq.m 139,200 4,670 0 4,670 0 134,870 12,100 ¢ - 12,100
Revetient {H.R.C.) .
Type-h - 5q.1 9 D 0 0 63,700 63,700 ] 6,800 6,800
Type-8 5.1 50,600 23,100 79,800 103,500 ] 156,100 -0 .a 0
Totoal of [5) sq.m 220,800 31,520 139,600 171,120 196,000 ‘687,920 30,500 65,100 95,600
{6} Groin (L.M.C.) -
Type-A pe. 460 1] o 1} 158 ] ¢ 244 244
Type-8 pe. 0 [ [} ¢ 0 0 0 0 0
Groin (H.¥.C.) .
Type-A pe. 0 0 ] 0 148 148 1] [ 0
Type-B pe. ] b [ [} 152 152 1] a ]
Totoal of (6) pc. 460 0 1] 0 458 958 0 LY S 24
(7) Sluice Way e K
Type-A - pc. - S | 1 2 3 H ] 2 2
Type-8 N 8 0 0 0 1 9 0 ] ¢
Totoal of (7) pc. 10 1 1 2 q 15 0 z 2
(B8) Hater Gate 1]
Type-A pe. 0 S 0 0 [ 0 0 9 0
Type-8 Cope. c 2 0 0 0 [} 2 . 0 0
Totcal of (8) pee ] o 0 0 [} 2 [ 0 1]
“(9) 8ridge e
Hewly Const, 5q.% 45,000 0 : 0 "0 6,750 51,750 Q 13,500 13,500
Rehabilit., sq.m Y 0 0 0 [ 0 : ] ] [
lemolishrent ’ ]
Corcrete TR 5.800 0 D] i} 3,800 9,600 0 2,504 2,500
Hetal . ton 1,060 0 0 0 1,300 2,360 0 [1] 0
{10} Fixed Yeir pc. - 0 1 1 [s} 1 0 1} o
.0 1] 0 ] 1 0 0 i

{11) Others LS : i

(File cord 1 ¥Q-AGHF3)
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Table 2.7 (4/4) .. WORK QUANTITIES OF RIVER IMPROVEMENT OF MAIN AGNO AND YARLAC RIVERS
FOR ALTERNATIVE FRAMEWORK PLANS '

River t Agro and Tarlac rivers
Study 1 Framework Plan
Alternatifve 1 River Improvement and Dams
Return Perlod & 1/100 - year,

Agho River Hain Stream i‘arlac River
Hork [tem ' Unit Lor«ér Agno Poponto Stretch ipper Agno Total. Confluence Upper Stretch Total
............. e maan s [ - - of memame e nd e an s ——— of
RM-AG202  Bayambang  Floodway  Sub.total - AG309-AGA?3 . Agno River  AGLBO-TAZ00  TA200-TA265 Tarlac River
(1} (2} (3) {2)£(3)=(4) - {5) {1)+{a)+(5) (&) 62} (6)+(7)

-6,800,000 5,800,000 3,300,000 .-

- (1} Excavatien i cu.m 15,275,000 0 25,375,000 2,600,000 t,700,000 4,360,000
Excavation 2 cu.in [H] 0. ] . 2,850,000 2,650,000 R B 0 : [ I
Totoal of (1) cu.m 15,275,000 0 6,800,000 65,800,000 6,150,000 28,225,000 © 2,600,000 1,790,000° 4,300,000

(2) Bredging cu.m 47,075,000 - 0 0 [} 0 17,075,000 0 0 0
{3) Embankment 1 : } ‘ S
Left Dike Cewm 2,259,500 483,500 1,609,500 2,093,100 1,162,000 5,514,600 558,000 315,500 873,500
~ RIght Dike cu.m 1,341,690 @ 652,100 852,100 1,704,000 - 3,897,700 . 1,046,000 481,600 1,527,600
Embankment 2 .
Left.Dike Cu.t 6,003,000 0 ] ] 443,000 6,438,000 0 0 bl
Right Dike tu.a 5,306,200 . L] . 0 0 2,500,000 8,806,200 s ¢ ] ’ 0
Totoal of (3} cu.m 15,910,300 . 483,500 2,461,700 2,945,200 5,809,000 24,664:500 - - 1,604,000 197,100 2,405,100
('4) Sodding . cu. 3,176,300 0 nz.on 17,100 1,991,300, 6,485,300 437,800 99,800 . 1,817,600
(5) Revetment (L.H.C.) . L .
Type-A - 59,00 40,000 0 . 59,B0D . 59,800 132,300 232,100 18,400 58,300 16,700
Type-B sq.m 130,200 0 3 T - 0 130,200 12,300 9 12,100
Revetment (H.H.C.) . . - .
Type-A sq.R 0 0 0 ] 63,700 63,700 0 5,800 6,800
Type-8 sq.B 63,200 23,700 0 23,700 0 86,900 .0 [ [
Totoal of {5} sq.m 233,400 23,700 59,500 . 83,390 196,600 512,900 30,500 65,100 95,600
{5} Grodn (L.K.L.) -
Type-A . 460 ¢ . 0 0 - 1498 © 658 ] 244 24
Type-8 P 1] o ) o 0 0 [t} [ 0 [}
Grofn {H.K.C.) ) ..
Type-A P 0 o T 0 18 148 0 ] ]
Type-B opc o ] 0 0 152 -152 o 0. 0
Totoal of {6} pe. 460 0 G 4] 493 958 -0 244 : 244
(7} Sluice Hay 0
Type-A pC. F4 1 1 4 3 7 0 2 2
Type-8 © P - 8 2 ] 2 -1 1l L] ¢ L)
Totoal of {7) pe. W 3 1 4 L} . 18 0 2, 2
(B} Hater Gate . o
Type-A pe. 1] [1} 1] 0 1] B ] ] [
Type-B pe. 2 0 0 0 ot 2 1 0 i
- Totoal of {B) pe. 2 4 0 i} 0 2 1 [ i
{9) Bridge ' ) ‘ 0
Hewly Const. 39.m 45,060 0 [} 1] ©6, 750 51,750 1] 13,500 . 13,500
Rehabilit. S4.M 0 0 1} G .0 0 .0 ¢ 0
Dema istment ’ - .0
Concrete cu.m 5,800 0 [ 0 3,800 9,600 0 2,500 - 2,560
Hetal ton 1,060 0 o 0 1,300 2,360 0 0 0
{10) Fixed Weir pC. o 0 1] 0 0 -0 1} [t} Q
{11) Others iL.5 i 0 0 [ L] 1 0 [+ g

-~ CP . 28 -



Jable 2.8 PROJECT ECONOMIC COST OF AGNO RIVER TRIBUTARIES FOR ALTERNATIVE FRAMEWORK PLANS

‘(Unit: Million Pesos)

--------------------------------------- AR e e 22 B0 e o B e

. Viray-
Return Work Item. Camiling Danila Dipale Ambayoan Total
Period ‘River River River River
1/50 i. Main Construction Cost
1. Preparatory Works = - 24 54 15 9 102
2. Main Morks : E 543 148 92 . 1,022
3. Hiscelaneous Rorks ' a0 8 24 15 169
Total of I. 303 687 187 116 1,293
" II. Compensation . . 30 69 19 12 130
II1. Administration 17 38 -10 6 71l
IV,  Engipeering Services o 48 110 30 19 ' 207
V. . physical {Iont\ng_ency 53 119 32 20 224
" Grand Total : 451 1,023 218 173 . 1,925

o e e 1y o e e e A e Bl A kL R L b 8 s o O e L e BB P 4 G R B
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Table 2.9 HORK QUANTITIES OF RIVER IMPROVEMENT OF AGRO RIVER TRIBUTARIES

FOR ALTERNATIVE FRAMEHORK PLANS

Filenamz ¢ Tributaries of Agno River -
Study ¢ Framevwork Plan
Alternative : River Inprovement Only
Return Period ¢ 50 - year
: Tributaries of Agno River
Hork Item Unit  meemreesc e e e e e e m mmm i
Camiling Bantla Viray-Dipalo Ambayacan Total of
River River River River Tributaries
{1) Excavation 1 cu.m 845,000 919,000 - 185,000 -0 1,949,000
Excavation 2 _cu.m 0. 49,000 9 85,000 134,000
Total of {1) cu.m 845,000 968,000 185,000 85,000 2,083,000
(2) Dredging cu.m 0 0 0 0 0
(3) Embankment -1 . :
Left Dike cu.m 642,600 787,200 62,800 164,800 1,667,460
~ Right Dike cu.m '586,200 654,600 - 81,400 167,700 1,689,900
Embankment 2 .
teft Dike cu.m 0 13,000 0 -0 13,000
Right Dike cu.m 0 0 - 0 0 0
Total of (3) cu. 1,228,800 1,664,800 144,200 332,500 3,370,300
{4) Sodding BNEN 537,100 - 827,200 134,400 171,500 1,670,200
(5) Revetment (L.¥.C.) )
Type-A 5q.M 48,100 67,000 39,700 ‘15,900 170,700
Type-B sq.m 0 0 0 3,500 3,500
fevetment (H.¥.C.)
Type-A sq.m 11,800 0 223 4,000 16,020
Type-B $q.m 0 0 0 0 LU
Total of {5) 5¢.M 59,200 67,000 39,920 23,400 180,220
(6) Groin {L.4.C.)
Type-A pe. 276 420 286 a8 1.070
- Type-B pc. 0 0 0 0
Groin (H.H.C.)
Type-A pc. 0 0 0 0 0
Type-B pe. Y 0 0 0 ]
Total of (6) e, 276 420 286 as 1,070
(7) Sluice Hay :
Type-A pe. | 14 4 4 23
Type-B pe. 3 0 0 0 3
Total of (7) pc. 4 14 4 4 26
(8) Water Gate
Type-A pc. 0 ] 0 0 0
Type-B pc. .0 ] 0 0 0
Total of (8) pe. 0 0 0 0 0
(9) Bridge ' o
Kewly Const. sq.n 2,300 8,600 6,200 3,000 26,100
Rehabilit, sq.m 0 0 0. [t} k]
Demo1{shment ' :
Concrete ci.m 1,100 2,300 600 200 4,200
Hetal ton 0 G B 0 ’ 0
(10) Fixed Heir P, 0 0 0 .0 0
(11) Others L.8 0 1 -0 6 1

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

(Fil6 cord : HQ-AGT50)
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Table 2.10 (1/2) * PROJECT ECONOMIC COST OF ALLIED RIVERS FOR ALTERNATIVE FRAMEWORK PLANS

Alternative-ALl: River Improvement with Bued Closure Dike

River ¢+ Panto-Sinocalan River
: {Unit: "Mt1lion Pesos)
o Panto-
Return Hork Item ‘Sinocalan Dagupan Ingalera Macalong Total
Period River River  River River
1/50 I Main Construction Cost
' 1. Preparatory Horks 65 40 38 7 15¢
2. Main Works - 652 401 375 71 1,499
3, Miscellaneous Horks 108 66 62 i2 248
Total of I. 825 507 475 90 1,897
1I. Conpensation _ 83 51 48 9 191
III. Administration - 45 8 26 5 104
IV.  Engineering Services 132 81 76 14 303
V. Physical Contingency 143 &8 82 16 329
Grand Total 1,228 755 07 134 2,824
River: Cayanga-Patalan River
: (Unit: Million Pesos)
‘Cayanga- .
Return: Hork Item Pataran " Bued - - Aloragat Total
Period . River River River
1/50 I, Main Construction Cost
' 1. Preparatory Works 35 19 7 61
2. Main Horks 354 190- 71 615
3. Miscellaneous Works 58 3 12 101
Total of 1. 447 240 90 777
1. Compensation 45 24 g 8
ITL. Administration 25 13 5 43
~ IV.  Engineering Services’ 72 38 14 124
V. Physical Contingency. - 78 47 16 136
Grand Total -667_ - 357 i34 1,158
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Table 2.10 (2/2)  PROJECT ECONOMIC COST OF ALLIED RIVERS FOR ALTERNATIVE FRAMEWORK PLANS

Alternative-AL2: River Improvement with Bued Closure Dike and Binalonan Floodway
River : Panto-Sinocalan River :
{unit: Hillion Pesos)

o ‘ _ Panto-. ‘ _
Return - Work Item Sinocalan Dagupan Ingalera HMacalong Binalona Total
Period - - River  River  River River . . Floodway
1/50 1. Hain Co'n'structio_n Cost - : :
: 1. Preparatory Horks 39 39 38 Y 13 136
2. Main Works 389 389 375 - -131 1,358
3. Miscellaneous Works 64 68 62 12 22 724
Total of 1. 492 492 475 490 166 1,715
II. Compensation 49 49 48 9 _ 17 172
I11, Administration 27 27 26 5 . 9 a4
IV. Engineering Services - 79 79 76 T 14 Y A 275
V. Physical Contingency - 85 85 82 16 29 297
Grand Total 732 732 07 134 248 2,553
River: Cayanga-Patalan River _ _ .
(Unit: Million Pesas) -
. Cayaﬁga; - : . .
Return Work Item Patalan - Bued . Aloragat Total
Perlod- _ . River. River River :
1/50 - I. . Main Construction Cost - : . .
- 1. Preparatory Yorks 40 19 1. C il
2. Main Morks ' 401 1% oo 662
3. Wiscellaneous Works ’ 66 3 C12 : : 169
Yotal of 1. 507 240 0 837
11.  Compensation 51 24 9 o ) 84
1I1. Administration 28 13 5 S 46
V. Engineering Services 81 a8 14 o B 133
V. Physical Contingency 88 2 16 . . o o 148
Grand Total 785 387 134 o 1,246
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Table 2.11 (1/2)

FOR. ALTERNATIVE FRAMEWORK - PLANS

HORK QUANTITIES OF RWER IHPROVEMENT OF ALLIED RIVERS

fiver + Allfed rivers
Study "t Framework Plen
Abternative 1 River Ivprovement with Bued Closure Olke (Al-1)
Retern Perded t 1750 - year
Allied River .
o R - -—- Tetad of
Bork Ttem Unit Panto - Sinocalan River fayanga - Patatan River Allfed
AL SRR LR LML AEY T mrae e ritssEtETSiasoeesYEaLaTessomas River
*Pante- Dacupan ingalera  Macalong  Bfinalonan *layanga- Busdd Aloragat
Sinocalan #.  River River River . Floodway  Sub-total Patalan R.  River Rivar Sub-total
{1} Excavation 1 [TH] 2,968,000 1,399,000 1,815,000 194,000 6 5,376,000 1,549,000 183,800 300,000 2,032,800 8,408,800
Excavation 2 - [T 0 0 ] i 0 [ 0 183,000 0 183,000 168,600
Total of (1) tu.b - 2,968,000 1,399,000 1,815,000 194,000 ¢ 5,316,000 11,539,000 371,800 300,000 2,220,800 8,595,800
{2) Bredging [<TN 113,000 . )] [} 0 G 113,000 380,000 0 0 390,000 503,000
(3} Esbenkment 3
“Left Dike cu.m 1,508,000 - 1,423,100 871,600 221,300 0 4,029,000 547,800 . 57,400 0 605,200 4,634,200
. Right Dite cu.m 1,508,000 1,428,100 871,600 221,300 .0 4,089,000 547,800 57,400 1] 605,200 4,634,200
fsdankment 7 ’
Left Bike cu.n [ [ ] ] [} 0 [ 39,600 [ 39,600 39,600
Right Dike cum . e [ 0 o 0 [ [ 82,600 [ 80,600 80,600
Total of (3} tu.n 3,016,000 2,856,200 1,M3.0 442,600 ¢ 5,056,000 . 1,095,600 235,000 o 1,330,600 9,389,600
{4) Sodding . cu.m 1,489,500 1.228.000 1,179,500 257,000 O 4,154,160 538,700 154,560 ] 690,200 4,844,300
{5) Revetwent (E.M.C.) . .
© o Type-A . $0.R 73,600 33,600 18,900 37,100 0 163,400 15,200 - 39,00 40,800 155,700 . 319,100
- Type-B ) 5Q.m 38,000 43,400 124,200 o 9 205,500 30,300 9 o 30,59 235,000
fevetment (HN.C. ) . : .
Type-A 5q.m - 30,500 1] 0 4 '] 30,500 5.600 1,100 ] 7.500 38,080
Type-B -5q.m . @ 0 : 0 [ @ # o o ] . 0 [
Total of (5) 5q.m - ]4E,500 71,80 143,100 37,300 o 399,500 111,3% 41,400 40,800 193,500 593,000
{6) &roin {L.K.C.) . ]
Type-A - - . 566 100 2 54 1] 962 542 781 e 1,095 2,057
Type-3- . o [} 0 0 ] & 0 ] ] [ 0
Eroin (H.N.C.) .
Type-A pc. 5. [} 0 [ ] [ [ [ [ ] o
Type-B pe. ] ] 0 ] o 1] [} [} 0 @ 4
Total of (6) . 566 19 u2 54 ¢ 562 542 ol 22 1,095 2,057
{7) Sluice Way
Type-A L ope. 16 4 B 3 [} 35 1w ] 0 16 52
Type-B pt. 0 3 9 0 1] 3 ? ¢ 0 0 3
Total of (1) B 16 7 ] 8 o k] 10 & 0 16 55
(8) water Gate
Type-A T, 0 1 0 0 L] ¢ L 0 ) 0 [}
Type-8 . pe. il [} [ 1] [ [ [ [ [ 0 0
Tetal of (8) ®. 0 a L} 0 1] ] o 1} ] 0 0
{9) Bridge
Kewly Canst. 0.9 8,000 3,905 3,%00 193 G 15,938 1,400 3,000 63 4,453 :20,461
Rehabilit. 5.0 kL L 0 413 - 1] 751 2,615 0 o FRIE) 3,928
Deralishoent . . :
Concrate cou.R 4,530 1200 1,708 1,630 1] ‘8.5 1700 0 Ho 2,200 10,729
Hetal - ton 0 L] ¢ L] 1 1 { 0 "] 1] L]
{10) Fixed Weir Bt -0 9 0 4 0 [ 0 0 o o ]
(11) Cthers - L.S. 0 L] 1] i [ [ o 1 a9 1 1

Remarks: * Panto-Sinocalan River Consists of Panto, Marsdy. Sinocalan, Tagquwising

** (ayanga-Pataian River consists of Cayanga, Pataken and Angalacan Rivers.

- CP +

and Tuboy Rivers.
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Table 2.11 (2/2) WORK QUANTITIES OF RIVER IMPROVEMENT OF ALLIED RIVERS
FOR ALTERNATIVE FRAMEMORK PLANS

River : Aliled rivers
Study 1 Framework Flan .
Alternative : Miver Improvement with Bued Closure Dike/Binalonan Floodwty {AL-2)

Return Peelod @ 50 - yesr

Allfed River
. - : R - ~--~ Total of
Hork Ttea knit panto - Sfnotakan River Cayange - Patalan River : Allded
- : - £ R River
tpanto. - Degupan  Ingatera  Macalong © Binalenan iCayange- Bued - Aloraget
Siposalan R, River River River Floodway'  Sub-total patatan R, River River Sub-total
(1) Excavation 1 cu.a . 1,680,600 1,309,000 1,815,000 154,000 604,800 5,711,800 1,689,500 183,800 300,000 2,173,300 ' 7,855,100
Excavation 2 cu.m ] ] ] L] 0 0 ] 185,000 o 163,000 183, 000
Totel of (1} R 1,699.000° 1,399,000 1815000 194,000  604.300 5,711,800 1,689,500 371,800 . 360,600 2,361,300 8,003,100
{2) redging - wa '38,00% ] [ [ 0 3,000 440,000 0 CUD . 440,000 478,000
{3) Esbankzent 1 . . .
Left Oike - cu.n © 660,400 © 1,350,000 671600 221,300 154,000 3,257,300 766,808 57,400 0 B6,200 4,083,500
Right Mz cum . BB0LA00 © 1,350,000 E7L,600  Z2L300 156000 3,257,300 - 168,800 57,500 o 82,200 4,083,500
Exdaskmont 2 ] )
Left Dike Conm 0 ¢ ] L} - b] ] e 13,600 a 38,600 39,600
- Right Dite cu.m 0 0 | . 0 B I 0 @ 0,600 0 80,600 80, 630
Totat of (3} ChB 1,320,600 2,700,000 1,732¢ #4600 308,000 6,514,600 159,600 235,000 0 1,772,600 8,287,200
{4) Sodslag ane 821,000 1,165,000 1,179,500 251,000  '107,000 3,525,500 3,608 151,500 0 833,100 © 4,408,600
(5} Revetment (LA.C.) ; . S
e 5Q.R 13,000 33,00 18,500 32,700 765.800 240,200 - U520 39,700 0,800 155,700 395,400
Type-B - SqR 38,000 43,400 124,20 0 0 205,600 T 30,360 [ 0 30,300 235,990
Revetaent (R.C.) X . . -
* Type-A .0 24,600 0 [)] 0 ’ 0 24,600 5,100 1,700 B ] 7,800 - 32,400
Type.B 5.0 0 3 [ L} ] L} [} [ o o 0
- Totat of (8} 5Q.m © 135,600 - 77,P00 143,100 31,060 76,800 470,400 BTN 41,400 10,800 193,800 654,200
(6} Groin (L.M.C.} : . B
© Type-h pe. 358 100 a2 2] 0 54 [1- 2| e 1,095 1,849
Tyve-B pe. 0 [ 0 ¢ [ [ . [} ] 0 9 [
Grofa [H.M.C.) N
Type-A e 0 0 o 0 [ 0 [} [ i [ [
Type-B P, ] 0 [ 0 ] 0 ] 1] [ [
Tetal of (6) P, 358 180 2 54 ] wE 582 281 bird 1,095 "1,B49
{7} Sluice ¥ay L :
Type-A % 3 [ 8 8 2 30 It 6 0 16 16
Type-B . 0 3 [} [ 0 3 8 [ [} 0 3
total of (7} 25 [ 1 3 [ 2 33 15 6 [ 16 5
(8) ¥ater Gate : :
Type-h . [ [ 0 0 ] 0 [ 0 [} ) ]
Type-8 . ] [ 0 2 0 [ [ [ [ ] [
Total of (8} . [ [ ] 0 [ 0 0 0 [} ) ¢
(9) Bridge ' i
© o Nely Uonst. S8 £,195 3,905 3,99 193 e 14,973 L1500 % £308 - 19,371
Rehabilit. Q.7 [ ] 0 an 0 a3 3,040 [ [} 3,00 3,453
Dexolishment .
" Concrete 8. 3430 1,200 1,70 1,030 - 40D 7,760 1% 300 F.i) - 1,550 - 9,419
Betal ton e [ [ T | 0 [ ] 0 0 o G
{10} Fixed Weir 0. 0 [ [ 0 [ 0 [} 0 B ] 9
{11} Others LS. 0 1] ] [} 1 1 ¢ 1 [ I 2

Remarks: * Panto-Sinecalan River Consists cf Panto, Marusdy, Sinocalan, Taguoising and Tuboy Rivars,
¥ Cayerge-Patalan River consists of Cayanga, Pataten and Angalacin Rivers.

{File cord : RQ ALEAZ)
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Table 2.13 PROJECT ECONOMIC COST OF AGNO RIVER TRIBUTARIES FOR OPTIMIZATION OF LONG TERM PLAN

~(onit: Hillion Pesos)

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

Viray- .
Return fork Iten Camiling Banila Dipalo Ambayacan Total
Period _ River  River  River  River
1/50. 1. Hain Construction Cost
1. Preparatory Works l 54 15 9 o 102 .
1. Main Horks : 23 543 0 M8 - W 1,023
3, Hiscellaneous Works 40 % u 15 _ 1689 .
Yotal of 1. 303 587 187 - 16 - 1,293
II. Compensation 30 69 19 12 ‘130
111, Administration 17 38 10 § _ 1
V. Bngineering Services £ 10 - 3 R L I |}
Y. Physical Contigency 53 i k¥ P I & L
grand Total 4 1,023 Mmoo 173 1,925
1/25 1. Main Conmstruction Cost ‘
-1, Preparatory Horks 18 ¥ - M 9§ 80
2. Main Works 190 3 144 8 : 0
3, Riscellaneous Works n B3 H 14 : 137
| Total of I. MO0 1w L0n
11. Compensation % 48 18 11 )|
L Meinistratioo . - 13 % 0 W L] R -
I¥. Engineering Services 38 A1 ] 18 _ 182
V. Physical Contigency {? 83 32 1% ' 176
Grand Total WM 1M 1,506
1/1¢ 1. ¥ain Construction Cost - : o
- 1. Preparatory Works 15 M H 8 11
2, Nain Norks BN U T £ BN T I 1 706
3. Kiscellaneous Works T NP 11 A R 1
total of 1. W m oW B3
11, Compensation” | S U R L RS TR (] W
111, Muinistration L T (I ) S
IV, BEngineering Services . - 30 68 . N 11 S
¥. PBhysical Contigency ' I} H ool : 155
orand Total M8 66w 1 L0

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



Table 2.14-{1/2)  PROJECT ECONOMIC COST OF ALLIED RIVERS FOR OPTIMIZATION GF LONG TERM PLAN

1. Panto-Sinocalan River with Binalonan ¥loodway : .
{Onit: Million Pesos)

e ok bk TR e kB e b ek i kR R S R e R A B A M e M kel e - ———

. . Panto-
Return flork Iten - Sinocalan Dagupan Ingalera Macalong Binaloman Total
 Period L River - River  River  River Floodsay
1/56 1. Haiz Comstruction Cost :

1. Preparatory Words R 39 - 38 T 136
2. Kain Korks 389 389 318 | 131 1,358
3. Wiscellansous Works 64 64 62 12 n M
Total of 1. ' 191 49 5 9 166 1,715
11. Compensation 13 49 48 -9 17 I
I11. Meinistration i} Py % - TR 94
Iv. Engineerimg Services “ 18 [} Tt U n 175
¥, ‘Physical Contigency 83 ] B2-. - . B 291
Grand Yotal ' {57 RN £ VA [} 134 Hg 2,53

/25 1. Nain Construction Cost ~ : .
. 1. Preparatory Works 36 3 ! 1 12 123
2. Main Rorks : K] T ¥ 339 - 6 18 L
3, Hiscellaneous Horks 59 3 % .. 11 1% 201
Total of I, 55 4% 29 8 147 1,546
11, Compensation K13 £ B8 15 155
1. Administration : 25 H U 5 8 86
IV. Engineering Services 1% 3 I 1 130 U 48
V. Physical Contigency : T8 75 0 £ TR | SN 13 268
Grand Total §78. 643 63 113 002,303

1/10 1. ﬁaih Construction Cost o :

' 1. Preparatory Works 3 L I § TS S § 105
- 2, Main Horks ‘ 36 07 3 048 - 108 1,082
3. Miscellaneois Works 54 a - .45 8 1§ 11
Cgotal of 1. 13 3 M5 - 6l 13 L3S
"L, Coppensation ! 3 ¥ 6 M 1R
(1. Mdministration - : a3 n ¥ 3 8 13
1¥; - Engineering Services . §6! 5§ o850 . w0 o2 im
V. Physical Contigency 1 63 80 il W N0
CGrand Total . 615 S0 S o9l ;5 1,968

e e e e e B R e e U e Y P A R N e e



Table 2,14 (2/2)  PROJECT ECOMOMIC €OST OF ALLIED RIVERS FOR OPTIMIZATION OF LONG TERH PLAN

2. Caganga-Patalan Rivet with Binalonan Floodway . DR o
o ' {Onit: Nillion Pesos)

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

Cayanga-
Return Wotk Itea - Patalan Bued  Rloragat — - - Total
Period : River . River . HRiver
1/50 1. Kain Construction Cost . .
: 1. Preparatory Korks ] 19 1 - 6
%, Hain Wocks 401 190 1 : 662
3. Miscellaneous Rorks 1] il 12 C : 109
Total of 1. 507 U0 % . R
11, Compensation 51 H L U 84
11, Administration: 8 13 5 : i
I¥. Bngineering Services 81 k1] S LI . 133
V. Physical Contigency g8 - 42 16 : : 146
~Grand Yotal 13 SR D <1 H 1,248
125 1. Main Censtruction Cost S . |
1. Preparatory Norks 36 19 1 . ; 62
2, Main Works - 380 186 68 . 614
3. Hiscellaneous Rorks 5 31 7 101
Yotal of 1. . 455 236 86 . m
II. Compensation 6 el g . : B
111. Administration . 25 13 : 3 K]
1¥, Engineering Services 13 38 W A8
V.. Physical Contigency 19 il 5 135
Grand Total 678 32 129 - 1,159
Y10 1. Main Construction Cost : o ¥
- 1. Preparatory Works 3 B BER 57
%, Main Works 317 181 61 ' 565
3. Miscellaneons Rorks 52 1 I | B LR
Total of I, - 401 - M 85 715
1. Compensation .= wooon 9 L
H1. Administration 17 13 5 y Kl
i¥. Eogineering Services - -~ b4 3 W S 2 115
V.- Physical Contigency 69 - 40 A : 124
* Grand fotal 5960 M2 18 1,086

e L L L T T e L LR e e L L]



Table 2.15 SUMMARY OF PROJECT .FINANCIAL €OST OF AGNO RIVER
FOR LONG TERM PLAN (25-YEAR FLOOD)

(Unit: 1,000 Pesos)

I. Agno River'

1. Lower Agno River

(1) RM-AGD45 955,609 679,183 - 1,634,792
(2) AGD45-AG122 1,958,063 963,113 2,921,166
{3) AG122-AG282 979,063 519,039 1,498,102

Sub-total of 1 3,892,725 2,161,335 6,054,060

2. Poponto Stretch

(1) Bayambang Stretch 76,139 53,450 129,589
(2) Poponto Floodway 685,298 312,500 - 997,798
Sub-total of 2 761,437 365,950 1,127,387

3. Upper Agno River

{1) AG309-AG351 299,418 225,551 524,959

{2) AG351-AG405 222,559 155,322 . 377,881
{3) AGA05-AG473 871,344 429,655 1,300,999
Sub-total of 3 1,393,321 810,528 2,203,849
Yotal of 1 6,047,483 3,337,813 9,385,296

II. TYarlac River

{1) AGISD-TAZGG : 456,111 - 184,589 640,700

{2) TA200-TA265 446,532 333,839 780,31
Total of 131 902,643 518,428 1,421,071

111, Agno River Tributary

(1) Camiling River 225,737 161,015 386,752

‘(2) Banila River 459,202 _ 314,534 773,736

(3) Viray-Dipale River 150,801 149,433 300,234

(4) Ambayoan River 101,274 78,013 179,287

Total of i 037,014 . 702,985 1,640,008

GRARD TOTAL (I4II+III) 7,867,140 4,559,236 12,446,376
(CF-LG25A)

-CP . 39 -



Table 2.16 ‘SUMMARY OF PROJECT FINANCIAL COST OF ALLIED RIVERS
FOR LONG TERM PLAN {10-YEAR FLOOD)

(Unit: 1,000 Pesqs)

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

ey £t P e o 4R T P P e k0 82 ey o LS L e L A M R3S SR AR SR

I. Panto-Sinocalan River _

(1) Panto-Sinocalan River 539,589 376,417 . 916,006
{2) Dagupan River 379,443 207,483 586,924
{3) Ingalera River 334,582 219,499 554,081
(4) Macalong River . 57,757 45,235 102,592
{5) Binalonan Floodway g} 0 ‘ -0
Sub-Total I. S.1,311,369 848,634 2,160,003
11. Cayanga-Patalan River

(1) Cayanga-Patalan River 338,684 262,748 - 601,432
(2) Bued River 214,179 . 161,985 _376'_,164
(3) Aloragat River 61,882 86,802 148,58-’5
Sub-Total 1. 514,745 511,535 1,126,280
Total of 1. and 1I. 1,926,118 1,360,169 3,286,203
{CF-LG258)
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Table 2.17 (1/2)  SUMMARY OF WORK QUANTITIES OF RIVER IMPROVEMENT OF AGNO RIVER FOR LONG TERM PLAN

River
Study
fetvmn Perfod @ 35 - year

+ Hyln Agno

¢ Loag Tera Plan (River lrprovement and Matural Retarding Basin}

“{11) Others

meeet Total
York Ites tolt Lower Agno River Poponto Stecteh Upper Agno River of
--------------- e -- dgno River
RN-A5045  AGOAS-AGEZ? AG122-AE2EZ Sub-total Bayambang  Poponto  Sub.total  ABIOU.AGIS] MEISE-AC405 ARBRDS-ABATY Seb-tota) :
Stretch Floddway
{1) Excavation 1 oi.a 0 5,333,000 7,100,000 52,433,000 650,000 5,440,000 6,090,600 1,900,000 1,400,000 B 3,300,000 25,823,000
Excavation 2 e 0 [ [ 0 0 -0 ] o 0 2,850,000 2,850,000 2,850,000
Tatoal of (1) [T} 0 5,333,000 7,100,000 12,433,000 650,000 5,440,000  6.0%0,000 L400,000 © 1,400,000 2,650,000  §,150.000 24,673,000
(2) Dredging ecum 5,770,000 7,257,000 © 13022000 0 0 [} ) [ ] ] 0 13,427,000
{3) Erbankeent 1 ’ ’ : ’ "
Left Dike w.n 0 G L4000 1,440,000 300 1IN0 248,000 W00 235000 8 33,20 1,971,000
Right Dikz w.A 0 0 62000 625,000 4,300 953,300 1,037,600 £5,600 467,000 D 533,600 2,196,200
Ecbaniment 2 . .
Left Dike TR Y 852,000 5,850,000 ¢ 6,812,000 [ ¢ 0 0 0 20,000 240,000 7,052,000
Right Dike we 798,000 752,000 T 1,850,000 [ e 0 0 0 2,500,000 2.500,000 4,050,000
Totoal ef (3) a 1,660,000 5,702,000 2,065,000 10,422,000 168,600 1,087,000 1,255,600 14,300 703,000 2,740,000 3,507,300 15,269.500
{4 Sodding w.n 524,000 1,440,000 756,000 2,720,000 00 30500 385,700 703,500 55,500 385,000  B.JI5,000 4,829,700
{5 Reveteent {L.W.L.) . ' . .
Type-A 5.0 16,000 24,000 [ 40,000 3,150 59,800 62,950 2,500 24,500 75,100 132,300 - 235,250
. T sq.m ] 11,600 58,600 130,200 4,670 ] 4670 [ [ ] o 134,870
Rewetzent (#.0.C.) o . .
Type-A Sq-R [ ] [ [ [ [ 0 0,500 13,400 13,608 £1,500- 57,500
Type-d . 14,400 71,608 11,500 52,800 [} 38,100 33,100 0 o ] e B
Toloal of [5) 5q.e 30,400 117,200 16,400 - 218,000 1,020 9,90 105,740 63,300 32,500 BB 189800 513,510
{5} Eroin {L.¥.L.) . X .
Type-A ’ . 59 T 14 456 [} [ [} 3T} ‘8t ¢ 198 £54
Type-8 . G 5 0 o 0 ° 0 0 0 ¢ 4 9
trofn {H.W.E.} - .
Type-A p. o ] ] ] 0 ] [3 ] [ 148 148 13
- Type-B B o [ [ [ [} 0 0 0 [\ 152 152 152
" Toteal of (5} pe- 59 m 12 250 [} 0 [ m B 453 - 858
{7} Slalce way - .
Type-A . o o 2 F4 1 1 [ ? 1 ?
Type-§ e [ 6 H ) [] 0 0 [ [ H 1 9
Totoal of {7) P 0 [ « 10 1 1 H 0 2 1 [ 16
(B) Vater Gate :
Type-A . pe. 0 [ 0 [ 0 [} 9 0 0 ] 0 o
. Type-B . H [ ] 2 ] )] [} [} Q [] [ H
: Totoal of (B) . 2 [\ 1 z 0 [ 0 0 ] [ B t
L (9) bridge L
¥ewly Const. sq.n 22,500 11,850 11,25 5,600 0 0 0 £.750 o ] £,750 52,350
Rehebilit, gE [} [ [] ] ] 0 [} 0 [ [ 0 L]
bam{stredt ’ )
Concrete orn 3,400 1.480 1,40 6,280 0 [ ¢ 3,800 [ [ 3,800 10,080
) Hotal ton 510 550 [] 060 0 ] 0 1,300 [ ° LM - 2,360
{10} Fixed Veir . 0 ] L] ] [ 11 1 ] ] L] ] 1
LS ° L] ° ] 9 [ 1 o 0 ) ] 0

Fewarks @ v AGOI5-REI22 drclude Dualoc, Sobol, Bayasas, and Olo Rivers of other trihtarses of Agno River.

~CP . 41 -
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Table 2.17 (2/2)  SUMMARY OF WORK QUANTITIES OF RIVER IMPROVEMENT OF AGNO RIVER FOR LONG TERM PLAN

River : Tarlacfother tributaries
Study : Long Term Plan (River Improvement and Natural! Retarding Basin)
feturn Perdod 1 25 - year
Tarlat River ) Tributaries of Agno River
Rork ftem . Unit "AGI80-TAZ0D TAQ00-TAZ65 = Total of Cami Hng Banila: Viray-Dipale Ambayacsn ~ Total of
{Conf luence) Tarlac River River - River River River  Tributaries
{1) Excavation 1 cu.m 2,600,000 1,700,000 ° 4,300,000 414,000 478,000 185,600 o 1,077,000
Excavation 2 cu.m : a 0 0 i} 38,000 0 85,000 123,000
Total of (1) “cum 2,600,000 - 1,700,000 4,308,000 " 414,000 516,006 - 185,000 85,000 1,200,000
(2) Dredging ce.m 0 0 0 0 0 0 0 0
{3) Embankment 1 : ’ :
Left Dike Cu.m 558,000 315,500 873,500 467,600 523,500 42,000 134,200 1,267,300
Right Ofke cu.m ] 481,500 481,600 424, 400 680,900 50,200 14,460 - 1,305,900
Embankment 2 _ _ . ' '
Left Dike cum ¢ ¢ B | . 0 7,800 ¢ o 7,800
Right Dike cu.m- ¢ ¢ S0 0 0 0 0. 0
Total of (3} cu.m 558,000 797,100 1,355,100 892,000 1,312,200 162,200 © 274,600 2,581,000
(4} Sodding - cu.m 437,800 979,800 1,417,600 441,400 739,000 119, 200 152,400 1,452,000
(5} Revetment {L.4.C.) . . .
Typa-aA T $q.m 18,400 58,300 76,700 © 48,100 67,000 39,200 15,900 170,700
_ Type-B £q.Mm 12,100 i) 12,100 Q . Q o 3.500 . 3,500
Revetment (H.H.C.) ’ ’ .
Typra-A 5q.Mm - -0 6,800 6,800 10,500 0 200 3,860 14,500
Type-B o sg.m 0 0 : 0 . 0 0 0 - o 0
Total of (5) sq.m 30,500 65,100 95,500 58,600 67,000 39,900 23,200 188,700
" {6) Groin {L.K.C.) : .
Type-A pC. 1] 244 244 216 420 286 B8 - 1,070
Type-B - . 4 G 1] . 0 ) 0 0 0 ) 0
Grotn (H.¥.C.) ) X
Type-A pe. 0 ] 0 ] ] 0 - 0 0
Type-B pe. 0 0 ¢ 0 o 0 0 0
Total of (6) Pe. )] 244 244 216 420 286 a8 © L0070
{1} Sluice Way ' ’
T Type-A pc. o ? ? 1 4 g 4 23
Type-8. pc. e 0 9 "3 0 0 0 3
Total of {7) pe. ] 4 4 4 14 4 4 _25
(8) Water Gate _
Type-A . pes [+ 0 0 -0 0 o ) hi 0
Type-8 pc. ¢} 0 1] .8 0 0 0 .0
Total of (8) pe. ] 0 0 . ¢ 0 s} 0 1)
(9) 8ridge ' : :
Hewly Const. sq.m 0 13,500 13,500 2,300 8,600 6,200 - 3,000 20,100
Rehabilit, sq.m 0 0 [ 0 ] ¢ 0 0
Dematishment .
Concrete cu.m 0 2,500 2,500 1,100 2,300 600 200 4,260
* Metal ton 1] 0 0 0 1] [ 0 1]
(10) Fixed Yeir pc. 0 Q 4] 0 L] 1] .0 0
{11) Others LS 0 0 o ] 1 ¢ o 1

“ (File cord : RG/TAL25)
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OF WORK QUANTITIES OF RIVER IHPROVEMENT OF ALLIED RIVERS FOR LONG TERM PLAN

Table 2.18 SUMHARY
River : Allied River : . .
Stody 1 Long Tens Plan (River lepraencnt with Bucd Closure Dikefwithout Binalonan Floodway)
“Return Perind 5 10 - year
Miied River
----------- - Total of
York Item et Panto - Sinocalan River Cayanga - Patatan River AlNied
ERGLEE L LR PP River
*Parto--  Dagupan Ingalera  Bacalong  Binatonan *Cayangs- Bued Alpragat
Sinpcalan R..  River River River Figoday  Sub-total Patalan R. River River Sub-totak
{1} Excavation } o.m 1,9%,000 302,000 1,395,000 194,000 0 4,215,000 1,259,000 183,800 216,000 - L.653,B00 5,860,600
Excavatioa 2 tu.l 0 [+] q Q9 0 [ 1] 183,000 1} 183,000 183,000
Totat of {1) e 1,958,000 702,000 1,395,000 194,000 0 4216600 1,258,000 371,800 215,000 1,841,800 6,057,800
{2) Dredging .8 3,000 0 [ 0 ¢ 38,000 260,000 [ ¢ 20,000 299,000
(3} Exbankment 1
Left Dike el BIB,400 967,500 384,000 35,500 0 2,005,800 268,700 33,000 0 32,700 2,322,500
Right Glke B 6,400 - -B67,900 394,000 35,500 D 2,005,800 288,700 33,000 0 32,700 2,322,500
Embankrent 2 :
Left Dike e 0 ] [ 0 0 [} 0 23,00 B 23,700 23,700
Right Dike cum . [ [ [ 0 0 0 51,100 [} 51,100 51,100
. Total of (3} . cu.m 1,2%,800 1,935.800 768,000 1,000 0 4,001,600 577,400 140,800 0 FIBZ 4,720,800
- {4) Sodding cu.m 68,000 895,000 520,000 64,000 9 2,207,000 231,100 97,200 0 (328,300 2,535,300
.(5) Revetment (LiH.C.}
Type-A sq.m 73,000 30,400 18,960 70,560 8 183,200 15,200 39,700 40,500 355,700 298,500
Type-B - 5q.m 51,060 40,300 124,200, 0 ¢ 2,50 30,300 0 0 30,300 © . 232,800
Revetment (H.H.C.) . 2 . .
Type-A sgm iR ] [ ] 0 7,800 5,600 1.509 [ 7300 34,500
Type-8 T [ [ ] 0 0 ] [ [ [ ] ]
Total of  (5) sq.8 138,200 - 70,200 143,100 20,900 0 32900 100,300 - - 4,200 0,800 193,300 566,200
{6} Grofa {L.M.C.) ’ .
© Type-h . EL 100 242 54 0 852 582 781 212 L.695 2,047
Type-B . - [ [ 0 ] [ [} [ ] 0 ]
Groin (RH.C.) ’
Type-A pc. 0 0 0 [ ¢ 0 0 0 [] 0 0
Type-B pe. [ [ 0 (1] [ [ ] [ [ 0 0
Total of (6} - pe. 555 100 42 54 0 452 542 281 a2 © 1,085 2,04
{7} Stulce Hay N .
| Type-A pe- 16 4 8 8 [} 36 10 5 -9 16 52
Type-B pe. ] 3 ] b [ k] ] 0 0 [ -3
Totad of (7) pC. 16 7 8 8 0 n » 6 [ 16 55
(8) water Gate
Type-A . o ] ] ] 0 (] ] 0 T 0 o
Type-B P. ] ] 0. .0 0 e L L] i} 0 o
~ Total of (8) - B, L] [ G o 0 [ 1] 8 1] 0 [
(9} Bridge ) !
Rewly Const. s 8,00 (] 3,500 k' 0 1,938 1,70 3,000 263 4,473 16,411
Rehabilit, ETR 333 3,505 ] 193 [ 4,43 2,618 [ 0 2,618 7114
Besmol | shient '
Concrete cu.R 4,500 1,200 1,700 40 1] 1,560 1,708 3K - 200 2,200 10,160
Fetal. ton 0 0 ] 0 0 ? L] 0 0 0 ]
(10} Fixed Weir . ] [ 0 [ 0 ] i 0 o 0 0
{11) Others LS [ ] ] 0 0 [ 0 1 0 1 1

Romarks: * Panto—Slﬁﬂcalm River Consists of Paste, Harusay, Sinccalan, Tagumising and Tuboy Rivers.

ar Cayahga—l’atalan River consists of Cayanga, Patalan and Angalacan Rivers,

L4 CP. .-
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Table 2,19 (1/22) COST ESTIMATE OF RIVER IMPROVEMENT WORKS (FINRRCIAL COST)

A0K-L01
River: Lower Agne River
Stretch: RU-AG4S, 126,850 m

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

¥.C.Portion L.C.Poction
---------------------------------- A fnta!
Work items Unit Quantity  Onit haount 1)113 Mount
: - Qost . Cost

{peso)  {P.2000)  [peso)  {P.1060) (P.1000)

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

1 Main Construction

I. Preparatory Works _ 55,31 28,238 B3, 4N
%, Nain Rorks : .
{1} Bxcavation i n} ] R\ 6 1 0 b
A 2 X TR | 54 0 15 ] , 0
~ {2} Dredging g3 5,770,000 M 185,798 ' 4 51,930 201,128
{3} Exbankment -1 Left Dike w3 6 3 9 2l 0 0
: ~ Right Dike w®3 0 67 b o 0 v
Embanksent ? Left Dike #3 ~ 862,000 104 89,648 1 1,58 111,232
: Right Dike =3 798,000 164 82,942 _ 3 25,536 108,528
(4)-Sodding s 524,000 (1 ] i0 5 HD 5,240
_ {5) Reveiment(L.W.C) Type-d 1 Y] 16,000 204 4,544 11y 5,536 - 16,080
. Type-b 1 Y] 6 . 19 q K 9 g
Revetment({H.N.C) Type-d al b 0 0 n : [ ]
. Yrpe-B 14 14,400 139 3,442 191 ;1% 1,632
{6) Groin  (L.N.C)} ‘Type-d  pe. 59 0 33,860 1,998 97,140 5,731 1,1%%
Type-B pe. ] 287,000 | o000 . 0 9 0
grois . (H.H.C) . Yype-d pe. 9 33,500 ] 61,560 : 0
_ frpe-B ge. 0 232,000 0 317,000 0 ]
{7) Sluice Way Trpe-d pe. 0 1,161,000 ] 549,000 ] i
Type-B Be. 0 1,736,000 0 175,000 U] 0
{8} ®ater Gate Type-d 18 0 14,730,000 ¢ 5,881,000 t 4
_ Trpe-B . pe. 7- 31,174,000 62,48 11,172,000 22,344 84,692
{9) Demolishment Comcrete  ®3 3,400 485 1,643 1,065 3,52 5,110
o Netal ton 510 1,970 1,005 Kyl 163 1,168 -
{10)Bridge Newly coist, m2 22,500 T 6,620 148,550 5,800 130,500 79,450
Behabilit, wm2 0 - 6,600 { - 5,800 ¢ 9
- {11)Fized Reir P, 0 44,490,000 0 35,403,000 0 _ ]
total of Main Horks o © 552,388 182,316 34,741
3. Kiscellanetns Works R 8,140 coee k8,892 137,132
Yotal of 1} : : 699,742 357,205 1,053,541
11. Compensalion . 0 158,000 158,000
11, Adainistration . : 0 66,697 80,697
1¥, Physical Contingency . 104,811 - - §6,385 191,191
total of I,11,111 2nd I¥ 803,553 662,288 1,485,841
V. Enginnering Services , 152,056 T 16,895 168,452
Grand Total 955,699 £79,183 1,634,793

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



Table 2,19 (2/22) COST ESTIMATE OF RIVER IMPROVEMENT WORKS (FINANCIAL COST)
AGH-L02 .
River: Lower Agno Wiver
Stretch: aG45-2G122, L=25,100 »

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

7.0, Rortion L.C.Portion
_ . L emEmmmssmassomsmeoeosss eoooceooooee e Total
Rork Items Upit Quantity tnit Aeount {nit Bmount
' ' Cost ’ ' Cost

- {peso)  (P.1000) (peso) (P.1000) {P.1000)

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

1 Wain Construction

. 1, Preparatory Horks _ 114,501 45,987 160,488
2. Main Works - R T :

{1} Excavation 1 nd 5,333,080 4 . 250,651 [RIRR 4 53 S § U W

2 n3 0 54 0 15 ¢ 0

{2} Dredging _ n} 1,257,000 21 195,939 9 65,313 .- 261,252

{3} tehankuent 1 Left Dike w3 0 8 8 1 ¢ ]

o Right Dike ®3 90 §1 ] ) b ]

Eabankment 2 teft Dike ~ w3 2,591,000 104 209,464 31 82,912 352,318

' ~ Right Dike w3 757,000 104 18,208 LY H,064 162,11

(4) sodding a2 1,440,000 0 0 10 M40 J4,400

{5) Revetment{L.N.C) ‘Yype-d ! 24,000 ™ 6,816 346 8,304 15,120

, Cfype-d - Wl 11,600 19 13,676 k1) 18, 6%3 30,358

Reveiment{E.N.C} Type-2 Y 0 302 ] 376 ]

: Trpe-§ Vi 21,600 - 3% 512 Bl 5286 11,448

{6) Groin - (L.H.C} . Trpe-d . pe. an 33,3_60 9,319 C 81,140 . 26,908 - 36,281

o CMpeE . pe. 0 . 287,000 0 3000 0 0

Orein  (B.B.C}) Yype-d pe. 0 33,500 ¢ 61,500 0 0

’ Iype-b pe. 1 232,064 L} Y W 4 g

(7) Siuice Way Tipe-d e, 0 1,161,000 | 549,000 L] 0

_ T1pe-B . pe. 6 1,736,000 10,416 175,000 4,650 15,066

(4] Hater Gate . Tipe-d e, © 0 14,730,000 0 5,881,000 ) _ |

fype-5 pe. 0. 31,114,000 0 11,172,000 U 0

{9) Demolishment ‘Concrete - m3 1,000 485 485 1,065 1,865 1,550

- Hetal ton 550 L1 1,084 o3 176 © 1,260

{10)Bridge ¥ewly comst, a2 11,280 6,620 T4,475. 5,800 45,250 134,725

" Rehabili, w2 i3 6,620 ] 3,800 I ' 0

(11}%ixed ileu : T e 0 44,490,000 0 736,403,000 .0 : ]

&(i3)0ther Tributaries - b8 _ 129,258 14,53 - 303,788

: total of !am Iorks _ 1,145,013 459,868 1,604,882

3. llnscellaneous Rorks ' 138,921 15,878 284,896

’ thai' of T ‘ - 1,448,141 581,735 2,030,176

11. :Compensation - _ ' ] 120,000 120,000

" 111, Mdministration: _ 0 - -107,504 107,509

iv. Physical Contiagency 217,266 . 121,386 338,653

“yptal of 311,101 and 1Y . © 1,665,707 . 930,630 2,59,3%7

¥, Enginnering Setvices ' o 262,345 TIL43 0 3 e

Grand l‘otal 1,958,053 963,113 3, 921 165

Nate: 1 Refer to ’fable 2.1%. (15[22)



Table 2.19 (3/22) COST ESTIMATE OF RIVER IMPROVEMENT WORKS (FINANCIAL COST)

ACH-L03
_River:Lower Agno River
Stretch: aG122-AG282, L=12,400 n

£.0.Portion 1.C. Porkion
. emmeeessessessesessscnes comsossomsesssssenessecs Total
Hork 1tems Unit Quantity Unit Awount Onit Kmount
. . ' Cost Sost

(peso) {p.1000) {peso) {P.1000} {p.1000)

1 Hain Const:ﬁctionr B _
1. Preparatory Rorks 57,11 U115 81,29

2, Nain Works : : . _ _ _ _
" {1) Ezcavation 1 nd 7,100,000 Kl 333,700 i3 52,300 426,000
_ _ 2 0} 0 54 0 15 ' 0
{2) Dredging - | T 0 N B R o0 ]
{3) Bubankuent i teft Dike @3 1,440,000 67 9,480 . 2 030,240 126,720
. Right Dike =3 . 625,000 67 41,875 1 13,125 55,000
Embaniment ¢ Left Dike w3 0 104 oy 1 ] 0
o Right Dike w3 -0 104 0 32 -0 0
() Sedding . ' ol 756,000 - R 10 1,50 1,560
{5) Revetment(L.§.C) Type-i xl v 84 S R [ R ]
o Type-B w 58,600 A8l 11,193 L33 13,684 34,846
Revetment{R.N.C) Type-A Y] N 302 (] S 0 ]
- 7 ype-B p2 11,800 239 280 N 34 6,5
© {6} Groin  {L.R.C) Trpe-d e 14 33,860 4,199 97,140 12,045 16,
' TepeB e 0 287,000 0 380,00 0. 0
Groin  {B.N.C}  Type-d e, ] 33,500 | 61,500 ' 0 b
Trpe-B e, ¢ a0 0 317,600 L ]
(7) sluice Way Trpe-d pC. 2 1,161,000 2,322 549,000 1,098 3,420
o frpe-B . pe. -2 1,736,000 3,41 175,000 1,550 . 5,022
(8} gater Gate 1ee-d pe. 0 1,730,000 0 5,881,000 0 ]
| Cfppe pe. 0 31,174,000 S0 11,172,000 B
(9) Demolishment Ooncrete | a3 1,400 485 1 1,065 1,49 2,170
| CMetal tm 0 1,970 0 L ¢ 0
~{10)Bridge ~ Healy const. wl i1,350 5,620 14,475 5,300 65,250 ©139,725
' " Rehabilit. w2 - 0 5,60 -0 5,800 8 0
{i1)Pized Weir pC. 0 44,490,000 0 36,403,000 S0 ]
Yotal of Hain Rorks : 571,214 41,741 812,961
3, Niscellaneous Works ' ' 94,250 139,888 0 134,139
Total of 1 : 122,584 © - 305,810 1,028,336
I1. Compensation . - 0 Te, 000 76,000
T11. Administration' . ' 0 S 85,000 §5,20
Iv. Physical Contingemcy _ 108,308 . 65,554 . 113,942
Total of I,11,11T and IV : 830,974 502,584 . 1,333,598
Y. Enginnering Services 148,089 o 16,454 184,543
Grand Total 979,063 . 519,038 1,498,102
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Table 2.19 (4/22) COST ESTIMATE OF RIVER IMPROVEMENT WORKS (FINANCIAL COST)
AGK-BPE
River: Bayambang Stretch, Agno River
Stretch: AG202-AG307, 129,800 m

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

P.C.Portion L.C.Porticn
 emmeseeeemsmsmcsnrces eesssemsneesesammeemoes Yotal
Hork Ttems Unit Quantity {nit Awount Unit Rmount
' - Cost Cost

- {pese}  (P.1000) {peso)  (P.1000) {p. 1000}

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

I Main Construction

1. Preparatory Works _ 1,419 1,546 6,025
2, Main Works

(1) Eicavation 1 g ] 650,000 47 30,558 13 8,450 39,000

? B3 § 5 ¢ 15 ] 0

{2} Dredging B3 0 217 ] 8 t ' 6

{1) Embankment 1 Geft Dike w3 84,300 51 5,648 U 1,10 1,418

' Right Dike 23 84,300 81 - h,048 2 1,110 1,418

Ezbankment  Left Dike  u3 0 104 N 0 i

Right Dike m3 4 164 b SR ] ]

(4) Soddizg : 0 14,200 6 0 1 W W

© {5) Revetnent{L.8.C) - Type-d ¥ 3,150 84 895 .36 1,090 1,985

o TypeB ) 4,670 191 892 133 1,088 1,980

Revetment{B.5.€) - Type-A ¥ i) 302 0 3 REEY P 0

. Co " fype-d T 0 238 ¢ Y13 {] 0

- '{6) Groin - {L.N.C). . Type-R Bt o - 33,880 0 87,140 0 0
Type-8 pe. 0 287,000 0 330,000 i -0

Groin  (B.N.C) Yype-A pe. T8 33,500 6 - 61,500 0 0

: Trpe-R -pe. 0 132,000 0 317,000 ] 0

{1} Sluice Way Type-d e, 1. 1,181,000 1,161 549,000 - 548 1,0

_ ~-1ype-8 T ope. 0 1,736,000 il 775,000 0 ¢

{8) Rater cate “Type-d - pe. 0 14,730,000 0 5,881,000 0 0
R - Type-B pe. <10 31,174,000 11,173,000 q 0

{9) Deaolishment "Concrete ' nd b 485 ] 1,065 -0 ]

: ~Netal ton 0 1,970 0 34 0 0

{10)Bridge ~Hewly coust, 2 0 6,620 -0 . 5,808 0 0

: - Rebadilit, - w? B 6,620 { 5,800 ] g

~ (11)Fized Weit o pC. 0 44,490,000 0 36,403,000 -0 0

- Total of Main Rorks S 44,794 15,460 60,253

" 3, Miscellaneous Works . 1,30 SR 1 S K1
Total of 1 - : _ ) 56,664 19,556 16,221

I1.-* Compensation ' r : : { 2,000 21,000
IT1. Admicistration ' b - 4,861 < 4,86)
1¥, Physical Contingency ' 8,500 4,813 15,312
“ o fotal of T,11,111 and IV S ' 85,164 52,230 - . U,
V.. Inginvering Services . ' R . 10,976 1,220 12,195
- Bragd Total 76,139 53,450 124,58¢

iy kL 7 ok e R L R R oy 4 0



AGH-PPR

Table 2.19 (5/22) COST ESTIMATE OF RIVER IMPROVEMENT WORKS (FINANCIAL COST)

River:Poponto Floodway, Agno River
Stretch: 16282-A@309, 1=10,100 =

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

Onit
Cost
{peso)

Agount

{».1000)

{2.1000)

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

I #ain Construction
1. Preparatory Works
2. ¥ain Porks

* (1) Excavation

{2} Dredging
{3) Elbankjent

Enbankleﬁt

(4} Sodding

- {5) Revet;ept(L.R;c)

Reyetment{B.N.C)

(6} Groin {L.%.C)

CBrein  {B.H.C)
{T) Sluice ¥ay
(3) Nater Gate
{9) Delalishnent
(10)Bridge
(11)Fized Beir

®otal of Main Werks

3. Hiscellaneous Works

Total of 1 -

11, Compensation

111, Mministration

IV. ‘Physical Contingeney

Fotal of [,11,111 and 3V

V. Engingering Services

1 Left Dike

" Right Dike -

% 'Left Dike
Right Dike

Trpe-d

Type-B
Typa-2

- Type-B
Trpe-2

- fype-B
T1pe-2
Type-B
Type-k

- ¥ype-8
“Type-}
T1pe-B

* Conerete
“ Hatal
Realy const,
Rehabilit,

“rY: 5,440,000

al -0
| L S |
w3y 133,700
8l 953,308
B ]
» ]
wl 310,500
al 59,800
8 ¥ 4
nl g
L Y, 38,100
‘e, .8
. o0
”0 .
pe. g
pe. i
pe. ]
-0
pe. 1
LH {
ton 0
Y 9
nl {4
pe, 1

346
SR
- 310
1

§7,140

390,000
61,500
317,000
549,000
175,000
5,881,000
11,112,000
1,065
BT
5,800
800
36,403,000

13,088

165,382

521,28

209,208

16,000

36,576

W26
301,052
11448

326,400
0

0

11,766
83,890

0

0

3,108
31,674
0

0
20,193

565,631
83,328

115,53
16,000
34,576

s

883,414

114,484

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

- frand Total_

e L L L L L T Ty L T e N L L L L e L]

- CP

P.C.Portion
Uit~ Amount’
" Cost
{peso) {p.1900)
40,025
i7 255, 680
5t &
) ¢
67 8,958
67 63,871
104 i}
104 ¢
| 0
284 16,983
181 - 9
302 i
FX}] 9,106
. .33]ss0 0
287,000 0
33,500 0
5,000 0
L6000 1,160
~1,136,000 0
-14,730,000 -
-31,174,000 S
485 S
1,970 ]
6,620 ¢
6,610 ]
~ 4,490,000 4,490
400,249
66,041
506,315
¢
¢
75,947
582,262
685,258

. 48 -

3,5

R RL



Table 2.19 (6/22) COST ESTIMATE OF RIVER IMPROVEMENT WORKS (FINANCIAL €OST)
AGE-{PL
River:Upper Agno River
Streteh: 26309-36351, L=14,300 »

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

E.C.Portion L.C.Portion
e L e T PR L LT TR fotal
York Thems : Unit ‘Quantity:  Onit - Aaount Unit Arount
Cost Cost

{pess) (P.1000) {peso)  {P.1000) {£.1060)

1 Main Construction

1. Preparatory Rorks : 17,044 il,209 28,253
2. Main Works .

{1) Ricavation 1 - e} 1,800,000 41 89,300 K] w100 114,000

2 nl | 5 ] 15 0 ]

{2) Dredging . 1 0 H ] ] ] §

{3} Eubankment 1 Left Dike #3 11,100 67 5,208 )t 1,632 5,838

Right Dike w3 66,600 67 4,482 n 1,399 5,861

Eabankaent 2 Left Dike w3 T 104 ) 5 11 0 -0

Right Dike - m3 0 164 S ¥ i} ]

{1} Sodding - a? 703,560 9 0 10 7,08 - 1,035

{5} Revetwent(L.B.C) Type-A | 1 32,800 284 9,315 36 11,348 -28, 664

Type-d Bl ¢ 191 0 133 0 0

Revetment(H.R.C)  Type-} 30,500 302 01 310 11,285 . 20,49

Type-3 nl ¢ ] 0 391 0 -4

“f6)Groin  (L.N.C) i Pyped pe. 14 33,860 3,880 41,146 11,0614 - 14,934
Type-8 118 4 287,000 6 380,000 9 0

Groin (B.9.€) Type-d pe. 0 33,500 ] 61,500 i 9

-~ Yype-3 pe. 8 232,000 0 317,600 0 ¢

{7) Sluice Ray Trpe-A e, -0 1,161,000 ] - 544,000 | 0

: © o Aype-B B 0 1,736,000 g 175,000 0 ]

{8) water Gate  type-A - pe 0- 14,730,008 o 5,881,000 o0 6

_ , o lypeB pe. o 031,174,000 oo 1,172,000 0 0

{9) Demolishment Concrete - u3 3,800 4§35 1,343 1,085 £,047 5,880

' - Ketal - ton 1,300 1,9 2,58 n 416 L

{10)8ridge “Newly const. n? 5,750 - §,620 44,685 - 5,800 39,150 83,835
S Rebabilit, = w2 S0 6,62 0 . 5800 6 0

11)Pixed Weir : Bt - 044,890,000 0 36,403,000 0 0

- - total of Main Works - 170,443 T 112,086 - 282,529

3. Niscellaneous Horks 28,123 18,444 46,617

. Yotalof 1 - . : 215,61l 141,789 - 357,400
11, Compepsation = : : . : ] 30,000 310,000
I11. Administration- 0 19,370 19,3170
1¥.:“Physieal- Contingezcy : : 32,342 18,674 41,015
'fotal of I,1I;111 and IV ! _ 141,952 : ;219,833 467,185
V. Boginmering Setvices - S 51,466 5,718 51,184
u Grand total 299,418 225,551 524,469
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Table 2.19 {7/22) COST ESTIMATE OF RIVER IMPROVEMENT WORKS (FINANCIAL COST)

AGK-UP2
River:Upper Agno River

Streteh: AQ351-A0405, L=10,600 m

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

(P.1000)

I Hain Construction
1. Preparatory Borks -
2, Main Works
{1} Excavation

{2) Dredging
(3) Bubankment

Eihankaent

{4) sodding
{5} Revetnent(L.R.C)

Revetnent (H.¥.€)

{6) Groin {L.5.C)
L Type-B

Groin (H.M.C)
{1) Sluice Ray
(8) iatef-Gate
{9) Demolishment
(IO)Eridge
{11)Fized Reir

© Total of Nain Rorks
3, Hiscellaneous Works

Yotal of 1
11. Compensation
111, Administration:
1V, Physical Cuntingeﬂci
Yotal of 1,11,111 dud IV

V. GEnginpering Services

1 -Left Dike
" Right Dike
? Left Dike

Right Dilke

“Type-i
- Trpe-B
Type-2
Type-8
“1ype-i

- Type-B
Type-8

" Trpe-}

- Type-B
‘Trpe-i
“fype-3
Concrete
- Netal
Hewiy const.
Behabilit. .

p3 1,400,000
23 )
n3 i
) 736,000
w3 467,000
(Y] ]
1] B
B! 655,500
®?. 24,400
¥ 0
n? 13,400
-l ¢
pe. 84
ve. S0
e, 0
e, 0
pe. 2
pe. 0
Be. ]
pe. 0
®3 0
ten i
&l -0
1 0
pe. |

-CP .

F.C.Portion
- Unit Amount
Cost
{peso) {P.1000)
12,904
765,800
L1 ]
N i}
41 15,812
£1 31,289
104 .9
04 0
g ]
184 6,939
191 ¢
302 - 4,047
2% 0
33,860 2,8id
287,000 ¢
33,500 ¢
232,000 0
1,161,000 3,3
© 1,736,000 ]
14,730,000 0
- 31,174,000 ¢
485 0
1,970 "B
6,620 0
6,620 0
44,430,000 0
129,044
11,292
163,240
0
B
4,488
187,726
3,833

223,558

5O -

L.C.Portion
it Amount
© Cost
{peso) (P.1000)
5,218
B 18,0
15 ]
9
S 4,95
2 9,807
3 |
32 {
1 6,555
346 8,442
w8
1310 958
91 0
97,140 8,150
390,000 0
1,500 ]
317,000 0
549,000 1.998.
175,000 0
5,881,006
11,112,900
1,065
k¥
5,800
SO§,800
36,403,600
62,116
18,284
78.653'
39,000
14,045
- 19,756
S8
Y
155,322

.........

19,122

84,000
0
o
20,768
41,096
g .
0
B R
CBn
S
5,005
o
11,004
0
0
0
3,420

[ = B — .~ - R —

191,220
- 31,551

41,69
30
14,045
44,241
339,178
.

-----------------
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Table 2.19 (8/22) COST -ESTIMATE OF RIVER IMPROVEMENT WORKS {FINANCTAL COST)
AGH-OP3
River: Upper Agno River
Stretch: AG405-AG4TY, 1-19,600 m

T 3 R A T AN R 2P T A M Y e T A TR ek kA P S e 3 ot A U L e e e A Ay e o e T A Rt L e L L A AR e M M L

B.C.Portion i.C.Portion
------------------------------------------------ Total
fork Items Unit Quantity . Onit . Amount it Keouat
. Cost Cost

{peso) - (P.1000) {peso) {.1008) (p.1000}

I Haic Construction

1. Preparatory Works 50,741 12,312 13,113
2. Hain Borks :
{1) Excavation 1 K] ] {7 0 13 0 ¢
2 ni 2,850,000 5 153,900 15 42,150 136,830
{2) Dredging - Y] 0 Y] B § 0 0
{3} Enbankment . 1 Left pike w3 0 67 0 21 o0 0
Right Dike ®3 -0 67 0 i ¢ ' 0
Ewbankment 2 Left Bike m3 240,000 104 4,960 32 1,680 0 - 3%,840
_ -ight Dike =l 2,500,000 14 260,900 -3 80,000 340,000
© o (4) Sodding . n2 366,000 0 0 10 3,660 . - . 3,660
© {5) Revetment({L.H.C) Type-k x 75,100 14 21,328 1 25,985 . 41,3
v . Type-B n! § 191 _ 0 X K] ] 0
Revetment{H.W.C)  Type-3 1 V. 13,600 302 4,107 N1 [ I N 7 S 9,139
: Trpe-B . 0 139 -, 0 291 0 ]
(6) Oroin. (L.K.C) - Type-h Y pe. 0 oo 33,850 0 LM 0 0
1pe-B e, ] 287,000 -0 396,800 i} 0
6roin {R.B.C) . Type-d pe. 148 - 33,500 4,958 81,500 - 9,102 . 14,060
_ Srpe-d pe. 152 . 232,000 35,264 317,000 8,184 83,448
{7) Sluice Ray Trpe-d pe. -1 1,161,000 1,161 345,000 M9 L0
‘ o pe-B e 11,736,000 1,73 115,000 175 2,511
. [8) Rater Cate ~Type-k - pE, 0 14,730,000 -0 5,881,000 0 {
T C Tfpe-i i pe. ¢ 31,174,000 0 11,172,000 ] 0
{9) Demplishment - {oncrele @3 ] 485 0 1,065 0 ]
' Netal = ton ¢ 1,970 0 320 0 6
{14)Bcidge Fealy const. ul ] 6,620 ¢ 5,800 ] 0
: : Rehabilit. m2 0 5,620 0 5800 0 0
{31)Fized Weir = - e C0 44,450,000 0 36,403,000 0 0
- ‘%otal of ¥ain Rorks . : ' 507,415 3,011 131,131
3 Niscellaneous Works . : 83,713 36,913 120,637
“Yoba) of 1 - - 54},879 283,0¢) 924,881
I1.. Compensation -~ - : { 30,000 39,000
117, Mdwinistration - : 0 1,148 41,14
19, - Physical Contingency S 86,282 54,112 - 150,394
Total of 1,11,111 and I¥ R R Conse 04,851 1,153,019
V. -Enginnering Services o - 133,183 : 1,798 147,881
“Grand Total 871, 344 424,655 1,301,000

J--.-----_-_-.---------nn.-a,---.-.--,;,-_--,,._.‘a.-n-,-,, .................................................................



Table 2.19 (9/22) COST ESTIMAYE: OF RIVER TWPROVEMENT WORKS (FINANCIAL COST) '
AGN-TAL
River:Tarlac River
Streteh: AGIS0-TA200, 128,850 u

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

7.0, Portion L.C.Portion
: R T - Total
Hork Items Unit - Quantity Init Ewount nit Amount
“Cost Cost

© {pese) | (b.1000) (peso)  (P.1600) {P.1000)

1 Hain Constraction

1.’ Praparatory Horks 26,838 3,10 "36,060
2. Hain Forks -
{1} Excavation 1 B3 2,600,000 41 122,200 13 33,800 - 156,000
3 8 1] b 54 0 15 0 0
{2) Dredging | X T 3k 0 ' 9 0 R
(3] Embankment 1 ieft Dike ®3 558,000 ' 67 37,38 a0 1,18 49, 104
“Right Dike w3 1,046,000 67 10,082 )| 21,966 92,048
Exbankneat 2 Left Dike '3 0 e 0 3 S 0
. -Right Dike 'm3 -0 184 =+ ¥4 ] i ]
{4} Sodding : ®l 437,800 ] g L5 4,318 B 11
(5} Revetment(L.R.C) Type-A Bl 16,400 - 284 5,826 e 6,366 11,592
_ Type-B LYi 12,100 191 2,311 B K] 2,819 - 5,130
Revetment{B.¥.C) Type-2 Y] ] 302 0 IERN 1) N 0
: Trpe-8 ¥yl ¢ &} 0 A1 0 0
{6) Greim ~ {L.K.C) - Trpe-d pe. ] 33,860 0 97,140 0 0
: frpe-B e, 0 187,000 ] 390,000 " iR
Groin - {B.§.C) ~ ¥ype-} e, ] 33,500 61,500 | ]
: ‘ fypé- pe. 0 232,000 0 317,000 0 0
{1) Sluice Way Trpe-d PC, 0 - 1,161,000 ] 549,000 B 0
’ Trpe-B pe. 01,736,000 o 775,000 ] 0
{8) Hater Gate Trpe-i pe. 014,730,000 S0 5,881,000 g 0
“Yrpe-B pe. 1 31,174,000 3LITE 11,172,000 1,1 42,346
{9) Demolishwent Conerete 23 X B 1) 0 1,085 | -0
~ Netal ton q. 1,91 ] 3N 0 0
{10)Bridge _Henly const. w2 4 5,620 ] 5,800 0 ]
Rekabilit., =2 ¢ 6,620 I 1] ¢ 0
(11)rixed Reir _ e, 0- 44,456,000 ¢ 36,403,000 o 0
Total of Main Works : B 268,319 92,28 - 360,598
3. Miscellaneous Works - : 44,200 15,216 59,494
‘ Yotsl of 1 '339,499 - 116,658 o 456,157
11, Compensation : 9 . 14,000 T 14,000
11, Administration 0 23,508 23,508
1¥. Physical Contimgency . o _ . 50,925 03,105 L0850 -
Yotal of I,11,111 dnd IV o o 390,424 ST CSETTIS
V. -Enginnering Services SRR . §5,687 _ 7,299 072,585
grand Total 456,111 184,589 40,70

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



- Table 2.19 (10/22) COST ESTIMATE OF RIVER IMPROVEMENT HORKS (FINANCIAL COST)
- ACH-TA2

River:Yariac River

Stretch: $A200-TR265, L=30,450 m

F.C.20rtion §.C.Portion
. MeTTmmmmMmmsmsmsssssses ssmesssssssssssssseeo-os Total
Work Items boit. Quantity - Unit " Aeount Oait kmount
Cost Cost

{peso) {e. 1000) {peso) (P.1000) {.1000)

1 Hain Constructicn

1. Preparatory Horks : 15,308 17,708 43,017
2. Main Works
{1} Bxcavation 1 n3 1,700,000 47 19,50 13 22,160 102,000
? u} 0 54 0 15 0 0
{2} Dradying al 0 n 0 § ¢ 0
(3} Embankament 1 Left bike w3 . 315,500 61 K KL 21 5,81 0,764
- Right Dike m3 481,600 67 - 32,267 - 10,114 42,381
Imbankment 2 feft Dike w3 ] 104 0 .3 0 0
" Right Dite m3 9 104 0 R ] 0
{4) Sedding B2 979,800 0 0 10 5,198 5,158
{5} Revetlent(L W.C)  Type-a L) 58,300 284 16,557 - M 26,172 36,128
Type-d - 22 ] 151 0 AR 0 ¢
Revetsent{3.%.C)  Type-d W 6,800 302 2,054 3 2,516 4,570
: Yrpe-B 3] R 29 | -8l ] 0
(6) 6roin - {L:W.C) . Type-2 ~pe. Ut 33,860 8,262 97,140 13,102 31,964
Tepe-B CPe. ] 287,000 . 338,000 0 ]
6roin - {B.R.C} - Type-d pe. ] 33,500 - 61,500 0 6
' Type-B pe. S0 232,000 0 317,600 0 ' 8
(7) slnice Way Tree-3 pe, 2 - 1,161,000 Lin 549,000 1,098 S N ¥
T Yype-B pe. 0 . 1,736,000 0 115,000 0 : ]
{8} Rater Gale ‘Type-d Pe. 6 14,730,000 6 5,881,000 b ]
_ - ype-B . pe. o 31,174,000 S0 11,172,000 0 t
. {9) Demolishment - Conerete . m3 2,500 485 1,13 1,685 2,663 3,875
' Netal - ton 4 1,97 0 -320 ] ]
{10)Bridge Hewly const. w? 13,500 5,620 89,310 5,800 78,300 - - 167,610
-Rehabilit, w? 6. 5,620 0 5,800 0 ]
{11}¥ixed Reir L pC. C0 44,496,000 036,403,000 -0 : ¢
- Tatal of Main Works : 253,083 117,088 430,170
3. Xiscellaneous Works : 41,759 ooonan 18,378
- Total of 1 . : 320,150 24,016 544,166
11.: Goppensation - _ ' : : ' ] 30,000 . 30,000
111, Mdwinistration - : 0 28,108 28,108
1v.  Physical Contingency - 48,022 42,409 90,431
-fotal:of 111,111 and Iv C 368,172 - 315,133 693,305
V.. Buginoering Services ‘ R . ' 18,360 8,07 87,066
Grand Total 446,532 333 839 780 31l



Table 2,19 (11/22) COST ESTIMATE OF RIVER IMPROVEHENT WORKS (FINANCIAL COST)
AGH-CAH
River! Camiling, Tributary of Agoo River
Stretch: CALS4-CALNd, L:18,550 m

F.C.Portion L.C.Portion
---------------- momswess msmessmemesosshamonenen e Total
Work Ttems _ Unit Quantity gnit - Amount Buit Amoiing
" Cost Cost

(peso) (2,100} {peso) - (P.1000) (P.1000)

I Hain Construction o
I. Preparatory Norks 12,753 9,325 22,078
2. Main Korks R

- {1} Eycavation 1 “rY 414,000 {1 19,458 13 5,382 T3

: . 4 54 0 15 L 0

{2) Dredging “m3 ] 21 0 5 0 -0

{3) Embankment 1 Left Dike =3 467,600 67 31,329 i 9,820 = 41,149

: : Right bike =3 424,400 67 28,435 D] | 8,812 37,34
Erbankpent ? Left Dike ®3 ] 104 N 6. 0

_ o Right Dike =3 0 104 U 3 0 0

o {4) sodding - ®) 441,400 0 0 0 44 Al

- {5) Revetment{L.%.C) - Type-2 el 48,100 284 13,660 S 16,643 130,303

i Trpe-8 2 Y, 0 191 0 I &K B 4 0

Revetzent{R.8.C) ~ Type-d 1 19,500 30 - im i 3,585 ¢ 1,056

* o Trpe-8 a? 0 139 LI 4 ) 0 . 0

(6) Grein . (L.N.C) Tppe-k e, 276 33,860 9,345 97,140 36,811 36,156

Tre-B e, R 287,000 ] 390, 000 ] ]

roin  (H.F.C) - Type-d pe. . 0 33,500 0 61,500 0 0

o f1pe-b pe. 0 B0 0 317,000 ¢

(7) Stuice Nay el o 11,161,000 1,161 543,000 T TUREEE 0 )

" Yype-B pe. 31,736,000 5,08 115,000 2,38 1,583

{8) Water Gate Trpe-2 pe. ¢ 14,730,000 0. 5,881,000 S -0

B frpe-B pC. 0. 31,174,000 T 11,172,000 0 0

(%) Dexmolishwent ‘Concrete  m3 1,100 485 534 1,085 1;112 C 1,108

_ Netal fon N 1,910 0 E Yl ] 0

{10)Bridge - Rewly const, 2 2,300 6,620 15,226 - 5,800 13,340 - 18,568

- Rehabili. =2 S0 6,60 0 5,800 0 0

{11)Fixed Weir ' o pe. © 0 44,490,000 -0 36,403,000 S _ 0

!etal of Main Works 127,50 93,252 < 220,179
3 Hiscellaneous Works S 21,042 , 15,387 - . 36,489
 Total of 1 : ' 161,322 ©O117,963 219,288

11, Compensation . B ©4,000 4,000
117, Administration - 0 D T 79T 1 TR {1 {1}
I¥. Physical Contingency . ' 24,198 20,419 44,617
“fotal of I,I1,TII end IV : 185,520 156,547 342,067
V.. Enginnering Services ' 40,217 U4 4Ry T 44,686
grand Total 225 M 161 015 386, 153
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Table 2.19 {12/22) COST ESTIMATE OF RIVER INMPROVEMENT WORKS (FINANCIAL COST)
AGR-BAN 5 _
River: Banila, Yributary of Agno River
Streteh: AG3S51-BN40L, L=30,900

o o e 2 Y Y T S 1 2 G35 T P AR R o o 2 e o T ek e e e b e v B Ak 0 B A A e B A e 4 0 e b o ke 3 ok e e e e B G b e ok e e e e e e e

B.C.Portion L.C.Portion
. o meemeewemseren AR R R fotal
Hork Items’ Unit Quantity Unit Amount Ooit Basant
: Cost Cost

{peso) {p.1000) (peso) {r.1000) {P.1000)

e A L L e A e e T I M m R M N G M EEEEEEEeELEEMLE LA Ga Y.

I Hain Constrncﬁion

1, Preparatory Horks _ 26,017 18,29 44,309
2, Hain Rotks '

(1) Bxeavation 1 i 473,000 47 22,466 13 L 28,680

N _ 2 X 33,000 54 2,082 15 570 2,82

- {2) Dredging (X} ] Y 0 4 b ]

(3} Embankment 1 Left Dike w3 623,500 61 41,179 U 13,094 54,868

. Right Dike =23 . 680,960 6T 45,620 21 14,28 59,919

Ewbankeent 2 Left Dike x3 1,800 104 811 32 150 1,061

. Right Dike 3 S0 104 1 L}, S 0

(4} Sodding _ s? - 133,000 0 0 o 7,390 1,380

{5) Revetment{L.H.C) TYype-A ! 67,900 284 19,028 346 23,182 42,210

_ Type-B - w) 0 191 0 133 N 0

Revetment{H.N.C) Type-A  ul. 0 302 ] BRI " 6

_' Stk oW 0 1 21 0 0

{6) Groin . (L.H.€) - Type-A pe. 4§20 33,860 u,m 87,140 40,799 55,020

S typeeb pe. 0 287,000 0 390,000 "I 0

Groin (H.R.C)  Pype-d . pe. . 0 33,500 0 61,500 0 0

“ Type-8 pe. 0 232,000 0 7,000 0 0

{7) Sluice Way Cfype-d . po. 14 1,161,000 16,254 549,000 7,686 13,940

Tfype-8 e 6. 1,136,000 6 M0 0 0

{8) Watér Gate Trpe- e, 014,730,000 0 5,881,000 0 ]

, o Type-B pe. .00 31,174,000 S0 14,172,000 8 o

{9) Demolishment - Concrete B3 2,300 485 1,116 - 1,065 2,450 3,565

_ , Ketal ton 0 1,870 0 B 7 { N : 0

{10)Bridge ~Kenly const. a? 8,600 6,620 56,932 - 5,800 §9,880 106,812

, _ S Rehabilit, w2 0 6,620 0 5,800 ¢ 0

o {11)Pixed Weir . e 0 44,490,000 0 36,403,000 0 0

{12)Bzigt. Head Weitr  Repair Works pc. U3 10,500,000 31,500 4,500,000 13,500 45,000

{13)Bxist. Intake Weir Repair Works pe. 2 4,200,000 8,400 1,800,000 3,600 12,000

thallof Hain Horks ' _ 260,175 182,917 443,081

3, Miscellaneous Works & 42,58 30,18 73,109

Yotal of 1 _ o 319,121 231,384 560,505

11, Compensation 0 6,000 - 6,000

111, Rdministration ' 6 28,38 28,325

IV, . Bhpsical Contingency o : - 49,368 - 39,856 89,225

~ total of I,II,1Iand IV o ' 378,489 305,566 684,085

V. Bagipnering ferviees S 80,713 8,968 89,481

Orand Total _ c ' - : _ 459,202 ' 314,534 113,136

P e Y L L L L R L Ll L L L o A Y ]



Table 2.19 (13/22) COST ESTIMATE OF RIVER IMPROVEMENT WORKS (FINANCIAL COST)
AGH-VDP ‘
River: Viray-Dipalo, fributary of Agno River
Streteh: VD424-YDA43, 120,580 »

e e am A kS R D B e R e A o A 0 e b ey L B et A A e R TS AR N e T TR M MO T P T 0 e

¥.C.Portion L.C.Portion
_ ' I sememnn T R L L L LT Total
Work Itews B Joit Quantity Doit’ Awount Uit Rmount
o : Cost Cost

'(pesq) (p’.iaoo) (peso) .'(9.10_00} .'(p._'wuo)'

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

[ Hain Construction

1, Preparatory Korks _ 8,254 : 8,613 - 16,861
2. Main Porks : . : _ :

{1} Bxcavation 1 a3 185,400 o 8,643 : 13 2,408 - 11,100
2 2 0 54 0. 5 S
(2} Dredging ' KO n L 0 0
{3) Embankeent ‘1 Left Dike = w3 42,000 67 1,814 ‘ i 88z - 3,896

: Right Dike w3 b0, 200 Y 3,033 k] 1,264 - 5,298 .
Ewbanksedt 2 Left Dike ®3 ¢ 104 b k] 0 ]
) Right Dike 3 9 00 2 0.
{4) Sedding _ CoRl 118,00 0 ot 1o 1,192 1,182
{5} Revetment{L.R.C) Yype-2 Bl 33,700 il 1,275, ME 13,7 25,011
- fped om0 181 0 233 9 0
Revetment{B.R.C) Tipe-d ul 200 302 §6 310 it} 1
o ' T1pe-8 w! 8 134 B 11 ] ]
{6} froin  {L.B.C) ~ Type-A pe. . 286 33,060 G, 684 e 21,182 37,466
' "~ fype-B pe. 0 w000 0 390,000 0 T
groin  (E.K.C) Type-3 Be. .0 33,500 0 $1,%0 - 9D 0
| fyped  pe. 0. W00 .0 317,000 0 ;
{7) Sluice Ray “fype-k pe. 4 . 1,161,000 4,64 549,000 2,19 . 6,840
Trpe-B pe. 0 1,736,000 0 775,000 [ 0
(8) Water Gate L T 7 0 14,736,000 0 5,881,000 4 .
_ Trpe-B pe. 0 31,174,000 6 11,172,000 S0 0

(9) Demolishment ~ Conerete . ®3 600 ) 1) 1,065 3% 930
o  Metal bon ERR [} 9 320 0 0
{10)Bridge ~ Newly const. m) 6,200 6,620 41,844 5,000 35,960 17,004
| Rebabili. W ¢ 650 - 0 sm0 0 . 0
{11)Pized Weir pe. OO0 44,450,000 0 36,403,000 8 R |
fotal of Main Works 82,541 : 86,13 183,471
3. Biscellaneous Works 13,61% J14,212 07,881
Potal of I 104,414 . 108,955 213,369
1. Compensation S ‘ q 7,000 1,000
111, Adwinistratien J ] S 11,018 1,018
1V, physical Contizgeney 15,462 19,046 34,708
Total of I,1I,111 and J¥ : © 120,076 146,019 ¢ 266,095
V. Baginnering Services 36,125 I Y} T R T 9 5
Graud Total | | 150,801 S M9 300,03
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Table 2.19 {14/22) COSY ESTIMATE OF RIVER THPROVEMENT WORKS (FINAHCIAL LOST)
AGH-2NB :
River: Awbayaocan, Tributary of Bgno River
Stretch: AN444-MM451, 1=0,500 ®

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

F.C Pnrhon " b.C.Portion :
: B ettt Total
Hork Items Unit Quantity tmit Amount fnit Amount
g : Cost Cost

{peso) (P 1000) {peso) {p.1006) (p. 1000)

I Mzip Construction

1. Freparatory Works : ' 5,690 4,465 10,155
2. Hain Horks -

(1) Excavation 1 a3 6 41 0 13 S . -

: : 2 'X] 85,000 - 54 4,5%0 15 1,218 5,865

{2) Dredging 2l b 1 0 § 9 : 0

(3) Embankment 1 Left Dike w3 134,200 3] 8,931 2 4818 1810

- Right Dike @3 140,400 5% 9,407 il 1,948 - 12,355

Esbackuent 7 Left Dike w3 ] 184 R 1 { q

' Right Dike m3 ¢ 104 0 3 - 0

© U {4) Sedding - az 152,400 4 ] - 10 1,54 1,524

{5} Revetment{L.W.C) Type-A w 15,500 284 4,514 e 5,501 16,637

Type-8 nl 3,500 19} 11 rkx gl6 . 1,484

Revetment{E.N.C) Type-d w? 3,900 302 I,14¢ 370 1,406 2,554

Type-8 T 0 139 0 29 0 9

{6) Sroin  {L.R.C) Type-d pec. &8 33,860 2,980 31,140 - 8,548 11,528

: Co - Pype-3 e, 0 87,0000 0 -390,000 0 ]

Groin  (B.F.C) Yype-A pC. ot 33,500 0 61,500 0 ]

fype-3 pe. 0 232,000 0 317,000 0 ¢

1) Sluice Ray trpe-A pe. 4 1,161,000 4,644 549,000 2,196 6,840

_ Trpe-3 e 0 1,736,000 0 115,000 0 ]

{8) Rater Gate Trpe-i pe. 0 14,730,000 0 5,881,000 ] 0
S Trpe-B pe. 031,174,000 0 11,172,000 B 0

{9) Demolishment Concrete  ®3 200 485 97 1,065 3 310

' Hetal ton ] 1,970 ¢ 3 ¢ 4
(10)Bridge Yewly const. w2 3,009 6,620 19,560 5,800 17,460 10,246

_ : Rebabiti. @l 0 6,620 0 5,300 { 4
{(11)Pized Keir pe. 0 44,430,008 0 36,403,000 _ ] ]

fotal of Hain Forks _ 56,901 44,646 101,546

3. Miscellaneous Works 9,389 1,367 16,755
Total of 1 : 11,819 56,471 128,456

11, Compsmsation : 0 3,000 3,000
111, Mdministration ' 0 6,573 5,373
1V, Physical Contingesey S 10,197 - 9,887 . 20,704
- Yotdl of 1,II,111and ¥ I 82,176 15,957 -158,733
V. Enginnering Services . : 18,498 21,055 28,553
Grand Total 161,214 78,013 179,286

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



AGN-OTH :
River: Other Tributaries of Agno River

Stretch: Dumloc, Sobol, Bayaocas and 0lo Rivers

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

I HMain Construckion
1. Preparatory Works
2. Kain Rorks
i+ {1} Dumloc River, RG56
1=1,700 » Ezbankment

- {2) sobol River, AGé5
_ L=1,3§Q L R Embankment

(3) Baraoaf'aftet. 686 -
£=2,900 n Embankeent

~ {4) olo River, AG109
155,200 Esbankwent

10,700 m  fsbankment

L=3,%00 » Esbankment

De!slishlent
Concrete

Bridge
Newly const,

Total of Nain Works
3. Miscellaneous Works

- . Yotal of 1

83

X

-R3

al

3

1]

}

~CP . 58 -

B.C.Portion
Unit .Quantity Tnit Anount
Cost
(peso) - {P.1000)
21,926
216,000 4,40
223,000 61 14,84
§55,000 §1 38
700,000 61 15,900
1,505,000 100,835
160,000 61 10,720
480 i85 o
600 6,620 3,9
229,258
37,828
290,011

L.C.Portion
Unit Auount
Cost _
(peso) {P.1000)
1,48
21 4.555
'51 1,683
S L
K TR )
36
2 3,360
.i.oss 511 -
5,800 ;,450
wi,ssd
94,281

Table 2.19 (15/22} COST ESTIMATE OF RIVER IMPROVEMENT WORKS (FINANCIAL. COST)

12,207

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

: 'er.iaao)

19,624
18,840
1,600

132, 140

14,080

e

1,452

303,788

384,29

5042



Table 2.19 (16/22) COST ESTIMAYE OF RIVER IMPROVEMENT WORKS (FINANCIAL COST)
ALE-PASS
River: Panto-Sinocalan, Allied River
Streteh: C001-CO17, L=49,800 m

F.C.Portien L..C.Portion
------------------------------------------------ Total
Hork Items Uait Quankity . DGait Ewount Bnit Ragunt
. Cost Cost

(peso} . {P.1000) {peso)  (P.1000) {.1000)

T HMain Construction

1. Preparatory Rorks = 30,540 1,784 - 8,3
2. Hain Works
~{1) Ercavation 1 3 1,925,000 i1 90,475 13 25,005 115,500
; 7 » K 54 15 0 0
{2) Dredging w3 38,000 -1 1, 028 9 M2 1,368
- {3) Embankment 1 Left Dike w3 618,400 §1. 41,433 0 12,986 54,419
‘ Right Dike - »3 618,400 67 1,433 21 12,986 54,419
Epbankment ? Left Dike w3 0 104 9 32 -0 0
_ - Right Dike o3 0 104 0 Y 0 0
- {4) Sodding B2 628,000 R ] 10 6,280 - b,280
- {5) Revetmeot{L.R.C) - Type-A - n? 13,000 il 20,132 M6 15,256 45,950
- _ Type-B n? 38,000 191 1,258 By e 16,112
Revetment(R.W.C) Type-d - w2 27,200 02 ;04 - M 10,084 . 18,278
. Type-B a S0 33 - - 281 0 0
(6] oroin . -{L.H.C)  Type-A Pe. 556 33,860 18,826 97, 140: . 54,010 . 72,83
g - Yype-B - pe. -0 . 287,000 0 - 390,000 0 0
Groin  {B.N.C)- - Type-A pc. 0 33500 0 61,500 : 0 0
- - Fype-B ©pe. 0 232,000 0 3,000 0 _ |
{1} Sloice Nay . Trpe-k . pe. 18 1,161,000 18,576 549,000 2,784 27,360
_ _ . Trpe-B pC. - 0. 1,736,000 g 175,000 { ]
(8) Water Gate - ¥yrpe-A e, - 014,730,000 0 5,881,000 N 0
g “type-§. pe. 0 731,174,000 ¢ 11,172,000 0 ]
(9) Demolishment Concrete - 3 . . 4,590 g5 2,226 -1,08% §,888 1,115
- Netal - ton S LN -0 30 ] ¢
(10)Bridge Neuly const. w2 8,000 6,620 52,960 - 5,800 46,400 99,360
_  Rehabilit, =l 338 6,620 L,n8 5000 1,960 4,198
{11)Pized Weir - ©ope. C i, 490 000 0 36,403,000 ¢ : 0
‘Yotal of Main Works - 305,397 217,438 . 523,233
3 lxsceilaneoas Eorks : : 50,3%0 35,943 86,334
Yotal of I . 386,307 15,566 661,893
11, Compensation - 0 5,000 -9,000
HL, Administration ' . 0 S 33,586 33,545
IV, Physical Coatingeacy : - 57,949 1,717 . 105,666
: Total of I,1T,111 and IV : _ _ . 444,276 3,8 810,103
'V, Enginnering Services e o ' 95,313 . 16,598 . 105,963
Granﬁ Total 533, 589 376,411 915 [
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Table 2.19 (17/22) COST ESTIMATE OF RIVER IMPROVEMENT WORKS (FINANCIAL COST)
PR§-DAGS
River: Dagupan, fnbutarg of Panto-Sinocalan, Allied River
Stretch: PO04-POLC, L=27,600 u

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

F.C.Portion L.C.Portion
----------------------------------------------- Yotal
Hork items Ouit Quantity Gaik Asount Tnit Awount :
Cost Cost

{pese)  (p.1000) {peso) '(?.1000:) {P.1000)

e e i et T R KR W e e B g T o i o o i RN N L R A L YR B P S R A 4 T g A e e el A e e e TR O P A DA

1 Main Comstruction

1. Preparatory Korks 21,863 11,780 33,645
2, Main Korks _ :
{1) Pxcavation 1 ©omd 702,000 4 0 32,9 13 9,126 42,120
. 2 R + ] 54 0 15 ] ]
(2) Dredging ni 0 n ] § 0 0
{3} Embankment -1 Left Dike W3 967,900 67 L TPT S I} | 20,32 85,175
- - Right Dike w3 967,900 1 54,849 S | 0,3 85,115
Embankwent 2 Left Dike %3 -0 104 0 n B ]
_ “Right Dike u3 4 w0 32 0 0
(4) Sodding W 995,000 0. 0 10 5,95 9,950
- {5) Revelmeat{L:¥.C) Yype-2 al 30,400 el 8,0 346 19,518 - 19,152
: ' Type-8 40,300 191 7,891 133 9,390 17,687
Revetment(E.R.C} Type-d ®? R 302 -4 3 (] 8
Type-B . ml - h 2% 0 il [ - 9
{6) Groizx  (L.H.C) - Trpe-A pe. 100 33,860 3,386 9'1‘ MO 4 13,100
- B pe, 0 287,000 N 390_000 _ ] 0
Groin  {E.N.C}  Type-h pe. 0 33,500 S0 61,500 0 0
‘ ~Pype-B pe. 0 - 232,000 - 317,000 0 0
(7} Sluice Way “Trpe-k T pe -4 1,161,000 4,644 " 549,000 2,19 b B0
_ Cppe-d 0 e 3 1,738,000 5,208 - 775,000 2,305 o 1,58
(8) Water cate © Pype-d pc. - 1-.14,730,000 S 5,881,000 o 0
- type-B - pe. S0 3,174,000 0 11,172,000 0 | -9
{3} Bemolishment Concrate -l 1,740 485 58 - L,ogs - 1T Co 1,860
. - Ketal toa 0 1,970 ¢ 30 0 6
{10)Bridge - Yewly const. m2 LK 6,620 oo 5,800 I 0
Rebabili. ~ =2 3,805 6,620 25,851 5,800 22,689 18,500
{11)Pixed Weir e Pt 044,430,000 ©0 0 36,403,000 4 0
Yotal of Main Horks " 218,695 C117,798 - 336,493
3. Kiscellaneous Works : _ 36,085 : 19,431 55,52
Total of I - ‘ 176,845 . 149,015 415,863
11, Compensaticn 0 £,0000 4,000
111, Rdeinistration ¢ : - 21,483 S01,48%
1¥. Physical Contingency e 44,47 126,175 < 61,672
fotal of 1,11,111 and IV : 318,146 2007672 0 7 518,918
V. 'Enginnering Services _ 61,296 cog, 81 68,108
Grand Yotal 378,441 297 483 535 925

P DI S L S L L L L L e R R L P L L L L e R L L L L L E L Ll



Table 2,19 (18/22) COST ESTIMATE OF RIVER IMPROVEMENT WORKS (FINANCIAL COST)
PAS-THGS :
River: Ingalera, Tributary of Pante-Sinocalan, Allied River
Stretch: POI2-BOLS, 137,500

F.C.Portion L.C.Pottion
, _ © meeemsemsmmsessssssssss essessssssesssesdeesess Total
Rork [tems Unit Quantity Buit Amount Dait Mnount
' Cost ‘ Cost

{peso) {p.1000) (peso) | {p.1000) (B.1060)

I Main Comstruction

1. Preparatory Works 19,01 m,m 31,751
2. Hain Works ' '
{1} Bicavation 1 n3 1,385,000 £1 55,565 13 18,135 83,700
: ? al ? 8 ] 15 ] ]
{2) Dredging 1Y) B n- 0 § 0 0
{3) Embankment. 1 Left Dike w3 384,000 61 25,728 o1 8,064 13,192
. Right Dike =3 384,000 &7 15,128 21 8,064 33,791
Eabankeent ? Laft Dike @3 0 104 0 32 o0 ]
: .Right Dike ‘a3 0 104 fi 32 0 8
{4) Sedding B? 520,000 -0 9 10 5,200 5,200
- (5) Revetmest(L.N.C} - Yype-d al 18,900 284 5,368 346 6,539 11,801
' * Yype-B w 1M, 4} 3,1 55 78,938 ‘52,661
Revetment(H.N.C} Type-) Y4 4 302 O 1 B | : 0
: Type-B B! 0 239 S | ) ' 0 0
{6) Croin .~ {(L.H.C) . Type-d pe. 42 . 33,880 3,194 97,140 23,508 31,702
: Tipe-B Bt -0 287,000 0 330,000 ¢ 0
Groin  (B.N.C) fType-  pe. . 0 33,500 X 61,500 0 0
fype-B pe. ] 232,000 0 317,000 | i
{1) sluice Ray  Trpe-} pe. 8 1,161,000 8,288 549,000 4,3%? 13,680
: Trpe-3 B, 0 1,736,000 | 775,000 0 ]
{8) Water Gate Tipe-d pe. ¢ 14,730,000 D - 5,881,000 b ]
type-d pe. -0 31,174,000 9 11,112,000 ] -8
'(9) Demolishmest Concrete. =3 1,700 485 825 1,068 J§%:10 2,635
: Netal ton .0 1,510 0 3 0 0
{10)Bridge . Newly comst., m2 3,500 6,620 25,818 5,800 1,620 48,439
: Rehabili. =l 0 6,620 a - 5,800 . 9
{11)Fized Weir pC. 0 44,490,000 0 35,403,000 "¢ 0
.. Yotal of Main Works L 190,235 11,1 317,507
- 3. Miscellaneons Works . 31,389 San000 52,389
- total of - 1 L : 210,643 168,548 401,646
1. Compepsation il 4,000 4,800
III.‘LdBiniStratiOR- : | 20,282 0,282
"1V, Physical Costingency o : 35,097 19 63,889
fotal of 1,II;111.and IV 276,745 COIAT 489,818
- V. -Baginmering Services ' o : 51,831 6,426 84,763
;quand Total 334,582 219.49% 554,081
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Table 2,16 (19/22) COST ESTIMATE OF RIVER IMPROVEMENT WORKS (FINANCIAL COST)
PAS-HACS
River: Hacalong, Tributary of Panto-Sinocalan, Ellied River
Stretch: P0O23.1-2024.2, L=22,400 n

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

P.0.Portion L.C.Portion
' L e mmmms mmeemesesoseooooo- e total
Work Items ' Unit Quantity  Unit -~ Awount fait Bnount
: - Cost Cost

{peso) {p.1000) {pesa) (P.1006) ~ {p.1000)

I Main Constructien : o S
1. Preparatory Works 3,268 C 536 5,605

2. ¥ain Horks _ :
" (1) Bxeavation 1 ) 194,000 §7 9,113 13 2,522 11,640
| 2 ) R 54 0 15 0 0
_{2) Dredging Y] 0 n ¢t 3 i 0
© {3) Esbankaent 1 Left Dike w3 15,560 §1 2, S 146 " 31U
' - Right Dike a3 35,500 1 2,318 -2 146 3,14
Ezbankment 2 Left Dike m3 -0 104 [ IR 0 0
| N Right Dike w3 K 104 0 ) 0 0
. {4) Sodding ) ‘w2 64,000 0 - 0 10 R 1)
“(5) Revetment(L.K.C} ‘Type-A ‘n? 10,900 184 ' 5,936 113 7,231 13,187
| Type-B a? k) 181 03 0 0
Reveteent{R.N.C) Type-d w2 0 302 S8 0 0
L Type-B ] 0 3 0 il 0 0
() Groie  {L.W.C) " fype-d e 54 33,860 - 1,828 9LM0 T 5,246 1,01
_ Yype-B pe. 0 287,000 0 340,000 0 e
6roin  (B.R.C) Type-} pe. 6 33,500 B " 61,500 S | ‘ ]
_ Type-B pe. 0 232,000 0 317,000 0 _ ]
1) sluice Hay type-d pe. 8 1,181,000 9,288 549,000 392 13,680
e e 0 1,736,000 0 775,000 0 ¢
{8) Water Gate Trpe-d  po. b 14,730,000 0 5,881,000 B 0
7 Type-B pe. 0 31,174,000 £ 0 11,172,000 0 0
" {9) Demolishkasent Concrete w3 im0 485 1 1,065 501 179
~ Hatal ton ] 1,510 8 <326 ¢ 0
© {10)Bridge “Bewly const. w? 38 6,620 31 5,800 220 : 12
| © Rehabilit. w2 195 660 L8 5,800 1119 2,31
{11}Fixed Weir ' pe. "0 44,496,000 0 36,403,000 & ' b
- total of Main Works ' 32,684 123,362 56,047
3. Niscellaneous Korks ' 5,393 CURE5Y 9,8
total of 1 41,346 19,553 - 70,899
11, Compensation : 0 5,000 - 5,000
111, Administration 0 B 9 £ 1 TR M | 1]
I¥. Physical Contingency B ' ;102 o575 C11,954
2atal of I,11,110 and IV E 47,547 B 195 {1 S j 11
¥, Baginmering Services 10,209 B P L IR § P 1 T
frand Tota 57,7157 45,235 102,992

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



Table 2.19:(20/22) COST ESTIMATE OF RIVER IMPROVEMENT WORKS {FINANCIAL COST)
ALB-CARS '
River: Cayanga-Patalan, Allied River
“Stretch: COOL-COLL, L=37,500 w

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

F.C.Portion L.C.Portion
: BT R D e Fotal
Work Items : Opit- Quantity . Gait - Awmount Unit Aeount
E Cost Cost

- (pese)  (P.1000)  {peso} {B.1000) (_P.lﬂ(w)

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

I Hain CGonstructicn

-1, Preparatory Works ' 19,006 15,132 34,139
2. Main Works ' _ _ :

{1} Excavation 1 w3 1,254,000 4] 58,938 13 16,362 75,240

| : 2 m 0 54 0 15 ¢ 0

{2} Dredging - a3 260,000 7 1,020 g 1,340 %, 360

{3) Ewbaskment I teft Dike 3 289,700 - 87 19;343 - - 6,083 - 15,408

N  Right Dike W3 288,700 0 1, 1 6,063 25,406

Esbankuent ? Left Dike - w3 0 - 104 ¢ R 0 0

B o " Right Dike m} 0 04 0 S 7. 0 ¢

{4) Sedding 2 283,100 0 o 28 o 2,

(5) Revetmeab{L.R.C} “ Pype-h w2 15,10 284 a3 e 26,018 - 41,376

’ - Yype-B u 30,300 19! 5,181 ki) 1,066 - 12,347

Revetment(H.H.C) Type-d  al 5,800 n? 1,752 U LM 3,398

o type-R 0 ml -0 $139 L BRI+ ) 0 0

(6) Groin  (L..C) CMype-d e S 3860 18352 97,140 - 5,650 ¢ 71,00

: i 1ype-B pe. | 287.000 S0 - 390,000 0 ]

Groin  {B.N.C}- “¥ype-2 - e, L 33,500 | 61,500 ] ]

o * - Type-B pc. A 232,000 o0 - 317,400 L 0.

- {7) Sluice Way - Type-i pe. 10 1,161,000 15,610+ 549,000 “5,490 2 17,100

‘ otype-B - pe. S0 1,736,000 6 775,000 0 0

(8) Rater Gate " 1ype-R pe. Q- 14,730,000 0 5,881,000 AR 8

. © Type-B ac. 0 31,174,000 S0 L2000 ] ]

(4) Demolishment © Conerete - -3 1,700 485 428 1,065 1,81 0 2,638

-~ Retal ton 0 1,910 | 1 0 9

(10)8ridge Neuly const. w? i,21¢ 600 8,010 5,800 7018 15,028

' - -Rehabilit. @2 1,678 5,620 17,718 - 5,300 15,531 33,161

(11)Fized Weir 9. 0 44,430;000 SO0 36403000 0 0

Yots! of Main Rorks . : . 190,065 151,34 341,389

- 3, Nizcellaneous l_orks : : : 31,361 - M558 - 56,328

Yotal of | 240,432 19,425 431,857

11. Compensation - - . ] : 3,000 5,000

111, Administration : ' - 22,043 22,043

~ IV, Fhysical Contingency 36,065 33,3710 69,435

Yotal of 111,111 and IV : 276,491 255,838 §32,335

V. Enginpering Services _ 62,187 : 6,900 69,097

ral_id Potal 338,684 162,748 601,432
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Table 2.19 (21/22) COST ESTIMATE OF RIVER IMPROVEHENT HORKS" (FINANCIAL 'CO_ST)
CAP-BUES
River: Bued, Tributary of Cayanga-Patalan, Allied River
Strebeh: €003.1-C004.2, E=21,300 »

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

F.C.Portion L.C.Portion
o _ S ettt ettt ittt Potal
Work Ttems Unit - Quantity  @nit- Amount fnit Anount
Cost Cost

{peso} (.1000) {peso) . (P.1000) ~{p.1000}

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

1 Main Construction

1. Breparatory Works 12,079 ' 9,038 21,147
3, Maio Works .

. (1) Bzcavation 1 B3 183,800 i 8,618 13 2,38 - 11,028

' . ? . omd 188,000 5 10,152 15 2,80 12,972

{2) Dredging n3 O 1 R | § 0 . 6

{3} Esbankwent 1 Left Bike =3 33,000 61 . 2,21 -2 g1 2,904

_ ' - Right Dike  u3 33,000 87 2,211 Su 693 7,904

Embankment 2:-Left Dike  m3 23,760 104 2,465 o 158 - 3,383

' - Right Dike m3 51,100 104 534 0 0 @ 1,835 6,950

{4) Sodding a2 97,200 0 o 10 Y S 972

{5) Revetment(L.7.C}  Type-p nl 39,700 bt 1,75 - M6 13,73 25,011

. - Yype-B. nl ] 191 4 + 233 b 9

Revetment(H.N.C) ~ Type-d  #? 1,500 307 453 3 555 1,008

. “Type-B . Y ¢ 138 S Y | 1 ] Q

- (6) Groin  {L.H.C) Pype-h - pe. 281 33,860 §,515 97,140 971,296 . - - 36;811

: fyps-B o pe. 0 287,000 T0 390,000 0 0

groin  (A.8.C) . Type- pe. L8 33,500 6 . 81,500 b - 0

" Irpe-8 pC. 20 232,000 S0 37,000 0 0

{7} Sluice Hay Type-d “pe. S o6 1,161,000 6,968 543,000 S50 - 10,260

- Type-B - pe. 01,736,000 -0 175,008 0 it

{9) Water Gate - Type-3 pe. - 0-014,730,000 o 5,881,000 R | I 1

= Type-B pe. Q31,174,000 o0 (11,172,000 ] ) ¢

(9) Demolishment “Concrete X} 309 485 S48 1,068 AW 465
Hetal ten ¢ 1,970 0 320 0 0

{10)Bridge Fewly const. m2 3,000 &,620 19,860 - 5,860 17,400 . - 37,260

_ S Rebabili, =2 0 6,620 R 5,800 1) 0
{i1)Fixed Beir o pe. S0 44,490,000 0 36,403,000 2N R |
{12)Closing Dike 1] 2,000 0,790 41,580 8,910 11,820 59,00

Total of Main Works 120,786 - 40,382 211,168

3. Niscellaneous Works _ 19,930 . 14,313 34,843
Total of I 152,794 114,333 #7,11

11. Compensation : | Cos000 9,000
111, Rdsinistration ' 0 13,806 - 13,806
I¥. Physical Contingency - : _ 22,919 20,571 13,490
_Total of 1,11,111 and IV L 115,13 o "151,711 333,424
V. Engimnering Services . 18, 466 ' ' {,214 -'42,?40
Grand Total 114,178 161,985 376 164



Table 2,19 (22/22) COST ESTIMATE OF RIVER IMPROVEMENT WORKS (FINANCIAL COST)
CAP-ALOS o _ _
River: Aloragat, Tributary of Cayanga-Patalan, Allied River
Streteh: €006.1-C008, 1=19,000 »

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

F.C.Portion L.C.Portion
_ _ mmememddmemmemmaeooon msainiesesamaeienaae Tatal
Hork Thems Unit Quantity Uait aount fnit Amount
' Cost Cost

{peso)  (P.1000) - ({pese}  (P.1000) (¢.1000)

I Hair Construction

1. Preparatory Rorks 3,18 _ 4,508 1,787
2. Main Horks '
{1) Excavation 1 2l 216,000 10,18 13 2,308 12,960
2 L 1] ] Y g 15 0 0
" {2) Dredging 3 ] .on 0 8 0 6
{3) Exbankment 1 Left Dike i3 6 B Y 0 ) 0 0
' _ Right Dike m3 0 67 0 2 0 0
Ewbankment ? Left Dike md 0 104 0 ' n 0 0
Right Dike =3 0 104 ] 32 0 0
{4) Sodding LY 0 0 I 0 b
{5) Revelment(L.K.C) ‘Yrpe-X Y] 10,800 184 11,587 3 4,117 25,104
- Type-d 0wl ] 191 ] m 0 0
Revetment (R.N.C) ~ Type-3 ) 0 302 b 370 b 0
' fype-k . w2 0 139 6 291 6 0
(6) 6roin  {1.K.) %ype-d pe. M 33,860 3,210 0 26,40 35,632
Type-8 pe. 0 287,000 0 390,000 B Ll
Groin  {B.K.C) Type-A pe. 0 133,500 0 §1,500 ¢ ]
“Type-B pe. 0 232,000 ¢ 317,000 0 0
{7} sluice Way Type-} pe. 0 1,161,000 ] 549,000 0 0
' fype-§ pe. 0 1,736,000 9 775,000 4 0
(8) Waler gate Trpe-a e, 6 14,730,000 6 5,881,000 8 ¢
' Trpe-B pe. g 31,174,000 ¢ 11,172,000 0 {
{9} Demolishment Conrrete nl 200 485 97 1,065 13 310
B Hetal ton 0 1,970 ] 30 ] 0
(10)Bridge *Xeuly const. w2 %3 6,620 LT 5,300 1,525 3,266
' Rehabili. =l 0 6,620 0 C 5,000 0 {
(11)Fixed Weir e, 0 £4,490,000 0 36,403,000 0 0
fotal of Kain Works 33,181 45,085 71,812
3. Miscellaneons Rorks 5,410 N 12,849
" Yozl of } ' )7L T ' 57,033 98,509
I1. Compensation _ 0 2,000 2,000
I, Administration ‘ - 0o 15,076 15,015
1¥. Physical Contingency 6,221 B 11,115 17,338
Total of 1,11,111 and I¥ : - a6 86,226 132,923
- V. Enginzering Services ' 14,185 - 1,516 13,761
Grand Yota 61,882 86,802 148,63

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



Table 2.20

QUANTITY AND COST OF COﬁPENSATION HORK

Bouse
{Nos).

Lost _
{illi. Pesos)

I. Agno River

ORM-AG045
AG045-AG122
2G122-AG282
26282-26307
16282-26309
A6309-16351
AG351-2G405
A0405-30473

Tatal

11, %arlac River
AB130-TA200
TA200-TA265

total

111, Tributaries of Agno River
- hebayaoan River
Viray-Dipalo River
Banila River
Cawiling River

Total

IV, Allied River
Cayang-Patalan River
Bued River '
Moragat River

Yotal

© V. Panto-Sinocalan River

: Panto-Sinocalan River
ginalonan Floodway
Ingalera River
Dagupan River
Hacalong River

Total

Srand Total

B85

© 2,768

3,683

334
851
555

08

1,948

B30
$10
206

1,966

880

1,310
N E
900
190
100

190

250
159

3,900

90

180

L~ B — Y

BU
30
N

e I el LAy

0

=

i

IV on ol el WK

2%
6

......................................................................................
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- PREPARATORY HORKS
{10% of Xain Works)

[« DIRECT COST ~-

[« HAIN CONSIRUCTION- » HAIF WORK -
€057

L. moesecr cost--

« KISCELLAKEOUS HORKS
(15% of Sum of Preparatory
| Works and Hain Works)

[+ COMKERCIAL AREA

[ 138D
PROJECT COST-

. CGHPEHSB?IOE =

« {0058 =

(" ADHMINISTRATION (FOR COVERKHENT)
« ADMIR15TRAT10R {5% of Sum of Main Construction
D ENGIREERING -

[+ PHYSICAL CONTIRGEACT

| + CONTINGENCT - o
« PRICE ESCALATION CORTINGEHCE

[+ RATERIAL €OST
{onit Price Basis, incl. 10% YAT)

+ EQUIPHERY COS?
{Uait Price Basis)

+ LABOR COSY
|_ {Unit Price Basis}

[« OYERREAD, COATINGEHCIES
§ KISCELLANZOOS {0CH)
{9% of Direct Cost)

» PROFIY
{18 of Direct Cost}

» HOBIL, & DEMOBILIZATION
{5% of Direct Cost)

« YALUE ADDED 13X (VA1)
| (10% of Bquipment and Labar Cost)

(Onit Price Basis)

« RESIDZNTIAL AREA {Unit Price Basis)
ACQUISITION-- + PARMLAND (IRRIGATED) AREA {Unit Price Basis)

|« KOXN-FARHLAYD MREA (Onit Price Basis)

™. SIHGLE BOUSE (Unit Price Basis)

| EYACUATION |+ DUPLEX HOUSE {Onit Price Basis)

Crost and Compensaticn)

SERVICES + BXGIHEERIEG SERVICES (BOR CORSOLTART)
{163 of Hain Construction Cost fer Detailed Design
|_ and Construction Supervision including Contingeacy)

{15% of Sum of Main Construction Cost, Compensation Cost,
and Administration Cost excluding Engineering Services Cost)

Note:  Por Pinancial Project Cost, all Items are included,
Por Bconomic Project Cost, underlinad items are excluded.

| (3% Eor Poreiqn and 8% for Local Currency)

'Fig. 2.4 CONSTITUTION OF PROJECT COST (CONTRACT SYSTEM)
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1995 2000
CUMMULATIVE PUBLIC FUND (mitlion pesos) 2005 2009}

1% of GRDP 297 1679|2074 383114396 6157
2% of GRDP 593 33504185 7761|8972 13,518
2 5% of GROP 742 419915185 9,702{ 10,400 15893
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EX : ENVIRONMENTAL IMPACT ASSESSMENT
- SUMMARY

Methodology of Environmental Impact Assessment (EIA)

The Initial.Environmental Examination (IEE} is conducted in the Master
Plan stage to assess the objectives of envirénmental study. IEE is
essentially an initial examination of the environmental effect
potentials of the: proposed project based mostly on the preliminary
information which can be readily obtained. The IEE is thus a first

approach of EIA by scooping.

A checklist method is applied as a basic tool of IEE in this
environmental study, because- it is - one of the useful tools for initial

identification of dimpacts and evaluation of their significance . The

- checklist is prepared by'using ma jor items of environmental effect as

rows. and major project comﬁpnénts as columns. The expected effects are

evaluated from A to G for each project component with classification of

‘whether positive or negative. The checklist items are selected taking

into consideration : ‘the  feature of the project and .the guidélines
preparéd by GOP and the Asian Development Bank (ADB). - (Refer to Table
3.1)

Result of IEE for the Project

Agno River .

‘The . ma jor comﬁonentslséhemes of flood control in the Agno River basin
are San Roque dam, Moriones-Lower O‘ﬁonnell dam, river improvement and
Poponto retarding basin. Among them, the schemes which are expected to
cause relétively significant effects on the environment are San Roque

dam:and Moriones Lower-0’Donnell dam.

Primarily, resettlement issue is expected ‘especially at the inundation

area. ' of Moriones-Lower 0’Donnell dam. The &gricultural - lands in the

‘proposed rese:voiriaréas will ‘also be difficult’-to acquire. Water

' 'Quality.detérioratidh may.not:be-caused by the dams.

The - river improvement works “in the Agno River and Poponto retarding

=BT 81«



{3)

basin may cause no crueial environmental effects, although several
environmental impacts are expected,

Pantal-Sindcalan River

The major schemes of the Pantal-Sinocalan River flood control are the

river improvement works and Binalonan floodway.

Although no crueial environmental issues are expected by'the project,
water quality deterioration in the downstream area of the Sinocalan
river might be caused by the diversion of flood water from the Tuboy

river to the Angalacan river through the Binalonan floodway,

Cayanga-Patalan River
The major schemes of the Cayanga-Patalan river flood control ‘are the

river improvement works and the Bued closing dike. However, the Bued

closing dike is not planned to be constructed in the ‘river, so it can

- ‘be considered that the environmental impacts caused by the dike are

~similar to. those of the river improvement works.

Several environmental impacts are expected by the project, but these
may be not crucial ones. The significance of the possible impacts can
be reduced by taking proper countermeasures. ’

Conclusion of IEE for the Project

According to the EIA guideline of DPWH, the project shall be required

‘to submit an EIA report, because the project includes two large scale

dams and the project area is considered prime agricultural:lands.

Among the proposed .schemes of the project, San Rogue dam and:Moriones-
Lower O'Donnell dam may have environmentallyscrﬁcial impacts, 'such as’
resettlement problem and encroachment ‘of agricultural lands. - Thms, the

most careful attention shall be regarded to those impacté.

. As for the other schemes, no cruciasl environmental effects may be

expected by the 'project.- -Héwever,f“several' low or mediunl-level of
significance impacts may be expected,?so further environméntal study
shall be reguired to make clear the expected impacts, and't0 pr0pose

proper and possible countermeasures.

~EI.82-
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1.

1.1

BASELINE: OF :-THE ENVIRONMENTAL STUDY

Objectives of the Environmental Study

The objectives of the Enviromnmental Study in the Agno River Basin Flood

Control Projeét in the Master Plan Stage are as follows;

(1)

(2)

(3

1.2

To identify impacts which are expected to cause effects on the

environmenta,

To evaluate the magnitude/significance of the impacts,and

‘To determine whether the proposed projects need. further environmental

- study, and if so,. to point out the effects to be studied in the Feasibility

Study Stage.

-Guidelines for Environmental Impact Assessment (EIA) in the Philippines

' 1.2.1 Legal Framework of EIA

The EIA system in the Philippines has been egtablished by the goverment,

pursuant to the following Presidential Decrees and Proclamations;

- Presidential Decree No. 1151 (1977)
THE PHILIPPINE ENVIRONMENTAL POLICY

- Presidentlal Decree No. 1586 (1978)
ESTABLISHING AN ENVIRONMENTAL IMPACT STATEMENT SYSTEM INCLUDING OTHER
ENVIRONMENTAL MANAGEMENT RELATED MEASURES AND FOR OTHER PURPOSES

- Proclamation No. 2146 (1981)
PROCLATMING CERTAIN AREAS AND TYPES OF PROJECTS AS ENVIRONMENTALY

 CRITICAL AND WITHIN 'THE ' SCOPE . OF 'THE ENVIRONMENTAL IMPACT STATEMENT

SYSTEM ESTABLISHED UNDER PRESIDENTIAL DECREE NO.1586

-EL.1-



In sccordance with these Presidential ‘Decrees and Proclamations, projects
planned by any governmental agency or private firm, which fall within the
definition of Environmenthlly Critical Project (ECP}, or which will be located
within Environmentally Critical Area (ECA) shall be required to- prepare an
Environmental Impact Statement (EIS) in'order to obtain Environmental Compliance
Certificate (ECC) issued by the Environmental Management Bureau (EMB), formerly

the National Envirommental. Protection Council (NEPC).

1.2.2 Guidelines for EIA of the Departnient of Public Works and Highways (DPWH)

Pursuiant to the Presidential Decrees and Problamations _méntioned above,
DPWH promulgated Ministry Order No. 72, Series of 1972, known as the DPWH
Gﬁideliné for EIA. In principle, this guideline shall ‘apply to projects pianned'
by ‘DPWH, which are‘bategorized-aS'ECP, or which will be located within ECA.
Therefore, it can be used for the“initial screening criteria of EIA for the
proposed project. By referring to the definition of ECP and ECA of DPWH which
are described below, it is concluded that the Project shall be reguired to

prepare an EIS.
(1) ENVIRONMENTALLY'CRITICAL PROJECT (ECP)
. (a) Major dam;
A dam with a structure height of more than 15 meters andfor a storage
volume exceeding 50 million cubic meters built across a watercourse to

cornfinefimpound/keep back or regulate:flowihg water,

(b) Major power plants, whether fossil<fueled, ‘nuclear-fueled,

' hydroelectricj or geothermal;
(c¢) Major reclamation project;
Refers to any large scale ‘activity which will -involve . the filling or

draining of an ‘area  largér than one hectare “along foreshore areas,

marshes, swamps, lakes ‘and rivers, .
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(2)

(d) Major roads and bridges;

Roads and bridges which will traverse a highly developed urban area,
and significantly affect traffic flow,

ENVIRONMENTALLY CRiTICAL AREA (ECA)

(a)

(b)

{c)

(d}
(e
(£)
(g)
(h)
(i)

(3

(k)

All areas declared by law as national parks, watershed  reserves,

wildlife preserves and sanctuaries;
Areas set aside as aesthetic potential tourist spots:

Areas which constitute the habitat for any endangered or threatened

species of indigenous Philippine wildlife;

-Areas of unigue-historic, archaeological or scientific interest;

Areas -which are traditionally occupied by cultural communities or

tribes;

Areas frequently visited and/or hard-hit by natural.calamities;
Areas with critical slopes;

Areﬁs classified as prime agricu;tural lands;

Recharge areas of aquifers;

Water bodies characterized by one or any combination of the following

conditions;
tapped for . domestic  purposes, within the controlled and/for protected
areas declared by appropriate authorities which support wildlife and

fishery activities,

Mangrove area charactérized by one or any combination of the following

conditions;
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with primary pristine and dense. young growth, adjoining mouth of major
river systems, near or adjacent to traditional productive fry or
_ fishing grounds, which a¢t as natural buffers against shore erosionm,
strong ﬁinds and storm floods, on which people are dependent. for

livelihood.

(1) Coral reefs characterized by one or any combination of the following

conditions;

with 50Z and above live coralline cover, spawning and nursery grounds

for fish, which act as natural breakwater of coastlines.

1.3 Study Area

The study area is composed of the Agno River basin and the Allied basins of
the Cayanga-Bued Rivers and the Pantal-Marusay-Sinocalan Rivers, as shown in
Fig. 1.1. -The total drainage area:is about 7,640 km?, i.e., 5,860 km® for the

Agno River basin and 1,780 xm® for the other two Allied river basins.
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2. DESCRIPTION OF THE ENVIRONMENT -IN THE STUDY AREA

2.1.  ‘Physical Environment .
2.1.1 Topography
The Study area consists of the following three topographic regions.

{1) the highly elevated north and northeastern portion which is occupied by the
“‘southern part of the Cordillera Central Mountains in the altitude from 70 m

-to-over 2,900 m and with rather steep slopes (300-400),

(2) ‘the low-lying central area mostly composed of plains ‘ranging in altitude
-+ from 0-m to about .100m and comprised by the broad alluvial northern Central

‘Luzon Plain, and

{3) the south and southwestern part made up by the ZambaIES'Range, which is
composed of mountains and hills ranging in altitude from 20 m ‘to about

1,700 m.
Fig. 2.1 shows the slope conditions of the Study area.
2.1.2 . Geology

The Southern Cordillera Mountains are mainly. underlain by sedimentary
rocks, metasediments, metavolcanics and intermediate to aéid igneous.intrusive
‘rocks. The Central Luzon ?lain is underlain by sediments, sedimentary rocks and
volcanic rocks. ‘The sediments which make up most: of . the plainé are: composed of
Quarternary allﬁvial'deposits,of sand, gravel, silt and clay. And the Zambales
Mountains are underlain mostly by intrusive rocks and partly by sedimentary and

-yvolcanic ‘rocks.
'2.,1.3 Sedimentation and Erosion
Sedimentation in the study area -come from both natural (erosion,

 1andfailIs1ide, .river' bed/channel erosion) and anthropogenic (agriculture,

deforestation, road construction, mining) sources. It is assumed that sediment
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yleld from the plains is negligible and that most of the sediments originate

from the southern Cordillera and the Zambales mountains.

Fig. 2,2 shows the Soil Erosion Susceptibility map of the Agno River basin.
Prasent siltation in the Pangasinan croplands is repoftedly serious by the local

officials and the staff of environmental regulatory agency.

2.1.4 Soil

Soil conditions in Benguet consist of undifferentiated mountaihusolids in
rugged terfain and soils developed form 'shales and. igneous rocks (andesite and
basalt). Tarlac comes mainly from volcanic ejecta while Pangasinan lowland
soils comprise mainly of recent alluvial deposits. There are 2 soil types in
Pangasinan, ' i.e.,the San Manuel ‘series which occurs mainly on the extensive

alluvial plains, and the clay loam type.

2,1.5 ¢Climate

The climate in the study area is characterized by two pronounced seasons;
the dry season from November to  April and the rainy season from May to October.
Over 902Z of all rainfall occurs in the rainy season. The annual rainfall
varies from about 2,000 mm at the southeastern portion of the basin to over
4,000 mm in the northern mountainous region. About 5 to 10Z of all typhoons
(averaging -about 20 per year) passing oVerfthe‘philippines usually'afféét the

study area.

Prevailing winds are - the result-of 'topographic.:modificaﬁions of - the
previalent Northeast and Southwest Monsoons. - Theére are mountain ranges: in north
and northeast, and in 'south and southwest of the study area. - Due ‘to this
topography, surface winds are chahneled between these two mountain--raﬁges

tﬁereby coming mostly from the southeast and northwest quadrants,
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2.2 Land Resource
2.2.1 Land Capability

Land is classified according to its capability, which is defined as its
suitability- for crop cultivation or other uses as determined by its slope,
chemical characteristics or fertility, erosion susceptibility and permeability.

Fig. 2.3 shows the land capability of the Study area.

According to the map, 34I of the basin (as defined by NWRC) is composed of
good cropland, 267 moderately good cropland and 2% fairly good cropland. The
rest is classified as follows: 5% land of severe cropland limitation’ (suitable
for pasture) due to steep slopes; severe erosioﬁ susceptibility -and shallow
soils; 30% is very steep, excessively eroded and best used as forest landy 17 is
wetlands and suited for fishponds and wildlife conservation; and 2% is suitable

for sand and gravel quarrying.

2.2.2 .Land Use

Table 2.1, and Fig. 2.4 show the iand use conditions in the study area.
Cultivated areas (which make up 44Z of the basin’s total land area) form the
Biggest percéntage of .the land use, and followed by grasslande and plantations
(40%), mossy, closéd and open canopy forests (13%Z), built-up areas (2I) and
fishponds_(lZ).

2.2.3 Mineral Resources

The Study Aréa is rich in metallic and non-metallic mineral resources. The
Baguio Gold District located in Benguet is one of the richest and oldest mining
gfeas in the country. - There are 19 known gold deposits in Benguet and one in
Pangasinan, and 15 copper deposits in Benguet ‘and one in Pangasinan. Other
'minerél ~and—*non;mineral ré§ources “in- the' study “area include’ iron, chromite,
'manganese, éulfur; ésbestos;'ciay,'siiica,-limestone and gemstones. Table 2.2
.'gives the estimated mineral reserves and annual production by type, quantity and

location. Fig.:'2.5 indicates their location.
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2.3 Water Resources
2.3.1 Water Quality

In the Philippines, the classification of surface water is established as
a basis for .maiﬁtaining the gquality of water bodies: and to preserve their
present and future usage. At present,. the following designation was set for the
major rivers in the study area. The classification and water quality criteria

are shown in Table 2.3.

- Agno River-Upper Class A

Agno River-Lower ~ {lassg C

‘Bued River Class D
(1) Upper Agno River

Table 2.4 shows the results of water quality in the Agno River. The water.
quality of Ambuklao and Binga reservoirs comply the water quality criteria

of Class A (for source of water supply requiring complete treatment).

In the downstream of the Binga Dam, however, several water gquality items
are over the criteria of Class ¢ (for the propagation 6f-fish and:éther
aquatic resources) and Claés D (for drrigation}. . Considering, the
following parameters, such as cyanide (Ambalanga River) turbidity -and
suspended solids (Ambalanga River, Albian Creek and Manaa Creek), ~and
copper (Ambalanga'River) do not comply the criteria of Class C and Class D.
Those water quality deterjoration are caused mainly by the:discharging of

tailing effluents from the operating mines in the basin.

(2) Lower Agno River
‘The Lower Agno river and Tarlac River have no mazjor pollution problems.
‘Although in need of watershed management programs to prevent soil. erosion,

those rivers are relatively pollution free except for organic contamination

from the urban areas and piggefy_farms.
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(3) Other River System

The water quality conditions of the Cayanga-Buéed-Patalan River system are
similar to those of the Apgno River. Since the Bued River receives the mine
tailings effluents of copper and gold mines, the concentration of solids
and heavy metals (Gu, Zn, Pb, Mn, Ni, Cd, Ag and Hg) exceeded the Class C
standards in 1979 to 19890. ’ :

The Sinocalan-Maruisay-Pantal:Dagupan river system is a complex drainage
system betause of the interconnection between the Dagupan River estuary and
‘the “Agno River, Thus, sedimentation and water quality deterioration
problems_can be found in the system, e.g. the observable pollution of the
Marusay and Dagupan Rivers and their tributaries DY'doméstic solid wastes
and sewage effluents. ‘This poor water quality is likely to affect human

health and aquhtic résources.

2.3.2 Groundwater

According to the groundwater availability mép in the study area, the
mountainous areas in Benguet and the Zambales mountains have limited potential
for grdﬁndwater since ‘they -are underlain with rocks with low to poor
permeability. The alluvial plains however have moderate to extensive, highly
productive aquiferé. Gréﬁhdwater is widely used for public and private water
supply; It is reported by the Bureau of Soils and the National Hydraulic
‘Research Cehterfthat'the‘groundWate; in the Basin have good physical-chemical
and bacteriological quality, and are suitable for domestic and other purposes in

general.
2.4 FEcological Environment
" 2.4.1. Vegetation
The Regional Land Use Map (Fig. 2.4) indicates roughly the existing type of
‘vegetation cover”in the study drea. The steep slopes and high mountain areas in

the southwestern, north and northeagtern portions of the basin are covered by

" natural type vegetation. The forest lands, i,e.,'ClQSed—and~open—canopy forests
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