11. COST ESTIMATES
11.1 Cost Estimation Criteria

The cost e¢stimation criteria presented herein are prepared for

comparative study of alternative and proposed flood control plans,
11.1.1 Constitution of Project Cost

Basic Conditions -

In estimating the prdjéct cost, the following basic conditions are

agsumed.
{1) The construction works are to be procured by bidding.
(Z) Unit cost of each construction work item is estimated on a unit
- price basis, except for some work items to be estimated on a.lump
sum/percentage basis.

{3) Unit prices are based on the price level of June'1989.

{(4) Exchange rates of the foreign and local currencies are US$1.00 =

P21.30 = ¥132.00.

Constitution of Project Cost

'The-projebt cost is composed of main construction cost, compensation
_cost,-adminiStration-and'engineering'services, and contingencies. The
detailed constitution of the project cost is shown in Figure 11.1.1.
Tﬁe project cost is classified into two categories: financial cost ‘and
‘economie coét. The fiﬁancial cost is the budgetarY~cost rqquiréd for
implementation of the project, and the economic cost is used for

economic evaluation of the prdject.
' ©11.1.2 Main Construction Cost
_'The_main construction cost consists of the cost of preparatory. works,

main works and miscellaneous works.
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Preparatory Works

The cost .of preparatory works is usually in the range of 5 to 10Z of
the cost of main construction works for flood  contrel ' and - river
improvement depending on the project study status. Therefore, in this

‘estimation, 10%Z which is onin thé higher side of the range is applied._

Main Works

The cost of main works is computed as the unit cost’multiﬁliéd by the
work quantity. The unit cost of each wofk item counsists of a direct
cost and indirect cost. The direct cost in the unit cost consists of
materials ‘cost,  squipment expenses, and labor cest. These costs and
expenses are estimated on unit prices based on the "Agno Flood: Control
System CY-1989 Regular Infrastructure Program" of DPWH-PMO AFCS and

similar projects in therStudy ATeR.

The indirect cost consists of (1)'overhead,‘confingehciés and
miscellaneous '(OCM)}, (2) profit, <(3) mobilization and demcbilization
for contractor, and {4) Value Added Tax (VATY. -Eacﬁ -iten: of the
indirect cost is computed in percentage according to the guideline of

DPWH.
The percentages of indirect cost are as follows.

(1) Overhead, Contingencies : 9% of sum of estimated direct. cost

and Miscellaneous

(2} Profit i 7% of sum of estimated direct cost

{3) Mobilization and . 1 5% of Sum'of‘éstimated-dixect'cost
Demobilization '

(4) Value Added Tax _ ' 1 10%  of equipment ‘expenses and

- labor cost in direct cost .

Miscellaneous Works

This study is made at the master -plan level. - Therefore, 157 of the sum
of prepatory works and main works is adopted as the rate of

miscellaneous works.
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11.1.3 Compensation

- The cost of compensation is estimated on a unit basis divided into. land

acguisition and house evacuation, which are classified as follows.

Land Acquisition : :  Land 1 (farmland)

Land 2 (non-~farmland)}.

House Evacuation t Building 1 (light)
Building 2 (strong-framed)

The following unit costs, which represent average values in the project
area obtained from the provincial assessors, are adopted in the estimate of

cost of compensation.

- . Commercial area’ -+ P400,000/ha.
Residential areéa : ~ B150,000/ha
Farmland (Irrigated) area + PB10,000/ha

. 'Non-farmland area : : : B7,000/ha
Building 1 - o : P40,000/unit
Building 2 . ' :+  PBC,000/unit

11.1.4 Administration and Engineering Services

The administration cost of the govermment is computed at 5% of the sum-
'6f .the main construction and compensation costs according to the standard

“criteria of -DPWH.
‘The cost of engineering services herein estimated covers the detailed

design snd,constructiOn superﬁisioﬁ. Theréfqre{‘iGZ bf'the_bost of main

construction works is adopted as the rate of the'enginééring'cost.
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11.1.5 Project Continpgency

The project contingency -consists of physical contingency and price

escalation contingency.

The physical contingency is usually estimated at 10 to 207 depending on
the project study status. In this study, 152 which is the average wvalue of

the above percentage is applied.

The price escalation rates adopted are 67 for local currency and 3% for
foreign currency which are currently used in the projects financed by OECF

Loan.-
11.1.6 Currency Proportion
-The financial project.cost'is estimated assuming that the majority of

it will be financed by international finmancing agencies. The assumed

currency components of. unit costs are as follows:

Portion of Unit Cost

Particulars
' Foreign Currency (%) Local Currency (%)

{1) Labor Cost ¢ 100
(2) Equipment Cost 100 "0
(3) Material Cost
(a) Fuel 50 30
(b} Cement 65 35
(c) Re-bar 65 35
(d) ‘Structural Steel 100 )
(e) Others o 100
(4) Overhead (Excl. VAT) (243) x 21 (1+3) x 21
{5) Value Added Tax (VAT) 0 (1+3) x 10
(6) Compensation (land acqui- o 100
gsition and résettlement) ..
(7) Administration 0 100
(8) Engineering Services 1) 1o
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11.2 Unit Costs
11.2.1 Financial Unit Costs
The finaﬁcial unit costs of respective construction work items of river
and dam works are preliminary prepared based on the foregoing ciiteria and
are listed in Tables 11.2.1 for river works and 11.2.2 for dam works.

11.2.2 ‘Economic Unit Costs

The economic cost is the financial cost less government tax and profit

of the contractor, and price escalation contingency.

The ‘economic unit costs of respective construction work items are shoun

in Table 11.2.3 for river works and Table 11.2.4 for dam works.
11.2.3 .LUmp_Sum Unit Costs

The cost of revetments, groins, sluice ways, water gates, bridges and
‘fixed ‘weirs are estimated by lump sum unit -costs listed . in Table 11.2.5.

These lump sum unlt costs are prepared based on the standard désign.
11.3 Cost Estimates
11.3.1 Project Cost

The economic project cost and the financial project ~cost of the
Framework Plan and the Long Term Plan were estimated at 1989 constant price
level based -on the cost estimatiqn'critéria and the unit prices specified in

Sections 11.1 and 11.2.

Those project costs and work quantities presented .in Chapters 9 and 10
were ‘eéstimated by river streétches and/or river systems constituted in Figure

"11.1.2. Corresponding location map is presented in Figure 11.1.3.
Further details of the project cost and the work quantities of ‘the

&lternative'FramEWOrk3Plans'and the Long Term Plan are presented in the

Supporting Report, CP: Gbnstructioh”Plan and Cost Estimates.
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11.3.2 Financial Project Cost for lLong Term Plan

The financial project cost of the proposed Long Term Plan is summarizéd

as follows:

(Unit Mill. Pesos}:

. Foreign Local
River Currency Currency Total
Portion Portion

I. Agno River (25-year design flood)

1. Lower Agno River 4,048 2,248 6,296

2. Poponto Stretch : ‘ 761 S 03686 1,127
3. Upper Agno River 1,393 811 2,204
Sub-Total i : “6,203 3,424 9,627
4. Tarlac River 903 518 1,421
5. Tributaries 937 703 ‘1,640
Total of Agno River 8,043 4,645 12,688

‘'ITI. Allied Rivers (10-year design flood)

1. Panto-Sinocalan River - k311 849 - 2,160
2. Cayanga-Patalan River 615 | 511 1,126
Total for Allied Rivers 1,926 1,360 3,286
Grand Total 9,969 6,005 15,974

‘The cost and work quantities are listed in Tables 11.2.6 (1{2) - (2/2)

by stretches or tributaries.

Further details of the financial project cost are compiled in Table
2.19 (1-22) of the Supporting Report, CP: Construction ~Plan ‘and Cost
Estimates. fThe quantity and the cost of compensation for fhe'proposed-Long

Term Plan - is presented in Table 11.2.7.
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Table 11,2.53 'STANDARD -UNIT : CONSTRUCTION COSTS OF FLOOD ..

CONTROL WORKS AND FACILITIES

(Unit : Pesos) .

Financial Cost

Unit  Foreign

-Item Work Items _ Local Total  Feonomic Remarks
No. Cost Cost Cost
1. Excavation | cum 41 13 60 52 Comon soil
. 2. Excavation 2 cu.m 54 15 69 60 Stony with boulder
3. Dredging cu.m 27 9 36 30 Finesand = |
4. Embankment 1 cu.m 67 21 83 76 Excavated materials . -
5. Embankment 2 cu.m 104 32 136 118 Borrow materials
' 6. Sodding sq.m 0 10 10 9 Native grass
7. Revetment (L..W.C.) _ Gabion type
Type-A sq.m 284 346 530 539
TypeB sq.m 191 233 424 363 : :
8. Revetment (H.W.C)) ' " Wet masonry iype
Type-A sq.m 30 370, 672 575
Type-B sq.m 239 291 530 453
9. Groin (L.W.C.) : e
- Type-A pe. 33,860 97,140 131,000 112,00 Wooden pile type.

. v TypeB | pe. 287,000 390,000 677,000 575,000 Concrete frame lype
" 10. Groin (HW.C) : , e
Type-& pe. /33500 61,500 © 95000 80,000 Wooden pile type

“Type-B pe. 232,000 317,000 549,000 465,000 Concrele frane type
11, Sluice Way ) o o :
Type-A pe.  LI6LOGD 549000 1,710,000 1,450,000 Culvert, 1.5x1.5m
Type-B pe. 1736000 775000 2,511,000 2,128,000 Culverts, 1.5x1.5m x 2
.12, Water Gale R - _ e
" Type-A pe. - 14,730,000 5,881,000 20,611,000 17,459,000 Slide gate, 10.0x7.0 m
 TypeB pe. 31,174,000 11,172,000 42,346,000 36,161,000 Slide gate, 20.0x8.0 m
"13. Demolishment ' S ' S
Concrete cu.m 485 1,065 1,550 . 1,346
Metal ton 1,970 320 2,290 1,992
“14. Bridge sqm 6,620 SB00° 12420 10,594 Concrete type
15, Fixe 44,490,000 36,403,000 80,893,000 69,300,000 . '

“Fixed Weir ‘

pe.
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Table 11.2.6 FINANCIAL PROJECT COST OF LONG TERM PLAN (1/2)

{Unit:1.000 Pesos)

River Length {km} F.C. L.C. Total
1. Agno River
1. Lower Agno River
(1) RM-AGO45 6.9 955, 609 679,183 1,634,792
(2} AGO45-RAG122 25.1 1,958,053 963,113 2,921,166
(3) AG122-2G282 11.9 979,063 - 519,039, 1,498,102
Sub-total of 1 43.9 3,892,725 2,161,335 6,054,060
2. Poponto Stretch
(1) Bayambang Stretch 10.5 76,139 53,450 . 129,589
{2) Poponto Floodway 10.7 685,298 312, 500 997,798
Sub-total of 2 21.2 761, 437 365,950 1,127,387
3. Upper AgnorRiver
{1} AG309-AG351 14.3 299,418 225,551 524,969
(2) AG351-AG405 10.6 222,559 155,322 = 377,881
{3) AG405-AG473 19.5 871, 344 429,655 1,300,999
Sub-total of 3 44.4 1,393,321 810,528 2,203,849
Total of I 109.5 6,047,483 3,337,813 . 9,385,296
II. Tarlac Ri#er .
(1) AG180-TA200 8.1 456,111 184, 589 640, 700
(2) ‘TAZ00-TA265 : 29.0 446,532 333,839 . 780,371
Total of II 37.1 902, 643 518,428 1,421,071
III. Agno River Tributary
(1) camiling River 20.0 225,737 161,015 386,752
(2) Banila River . 30.9 459,202 314,534 773,736
(3) Viray-Dipalo River 20.1 150, 801 149,433 © 300,234
(4) Ambayoan River - : 8.7 101,274 78,013 179, 287
Total of III 19.7 937, 014 702,995 1,640,009
226.3 7,887,140 4,559,236 12,446,376

GRAND TOTAL (I+IXII+III)
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Table 11.2.6 FINANCIAL PROJECT COST OF LONG TERM PLAN (2/2)

(Unit:1.,000 Pesos)

River Length  (km) F.C. L.C. Total

I. Pantal-Sinocalan River

(1) Pantal-Sinocalan River 49.8 539,589 376,417 916,006
{2) Dagupan River 27.6 379,441 207,483 " 586,924
(3) Ingalera River . 37.5 334,582 219,499 554,081
{4)  Macalong River 22.0 57,757 45,235 102,992
{5) Binalonan Floodway - ‘ - - -

_ Sub-total of I " 136.9 ¢ 1,311,369 848,634 2,160,003
II, Cayanga-Patalan River -
{1} cayanga-Pantalan River 37.5 338,684 262,748 - 601,432

{2) Bued River 19.0 214,179 161,985 ~376,164
(3) Aloragat River 21.3 61,882 86,802 148, 684

‘Sub~total of II 17.8 ' 614,745 511,535 :1,126,280

Total of I and II 214.7 1,926,114 1,360,169 - 3,286,283
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Table 11,2.7 QUANTITY AND COST OF COMPENSATION

" River/River Stretch

" Grand Total

" Land House Lost
(ha) (Nos) {Mill. Pesos)
I. Agno River S
. RM-AGO043 1,290 1,370 158
'AG045-AG122 7,489 750 120
AG122-AG282 12,232 960 76
- AG282-AG307 941 190 - 21
AG307-AG309 1,010 100 16
AG309-AG351 1,860 190 - 30
AG351-AG405 2,438 250 .39
AG405-AG473 2,940 150 30
Total 20,200 3,900 490
II. Tarlac River - .
AG180-TA200 885 . 90 14
TA200-TA265 2,768 50 30
Total 3,653 180 44
I11. Tributaries of Agno River
Ambayoan River 334 0 3
Viray-Dipalo River 651 0 7
Banila River 555 0 6
Camiling River 408 0 4
Total 1,948 0 20
IV. Allied River
Cayanga-Patalan River -850 -0 9
Bued River 910 0 0
Aloragat River 206 0 2
Total 1,966 0 20
V. Pantal-Sinocalan River o
Pantal-Sinocalan River 880 0 9
Binalonan Floodway 68 60 4
Ingalera River 402 0 4 -
Dagupan River 445 0 4
Macalong River 495 0 5 _
Total 2,290 60 26
30,057 4,140 600

- 256 -



[ HAIN CONSYROCTION-
cost

™, PREPARAYORT WORKS
{10% of Main Yorks)

« HATN HORE -

« HISCELLAKEOUS WORKS

PROJECT COST -+

+ CONPENSATICN -

"« ADNINISTRARION
AND ERGINEERIEG ~
SERYICES

| CONTINGENCY

. Works and Hain Works)

L+ IRDIRECY GOSY--

{15% of Sum of Preparatory

[ uatERIAL cos?
{Unit Price Basis, ingl. 10% VAY)

[« DIRECT CDSY —- - EQOIPHENY COST

{Uait Price Basis)

» LABOR COSY
L; (Unit Price Basis)

[+ OVERHEAD, CONYIRGENCIES
§ NISCRLLAREOUS (0CH)
{9% of Direct Cost)

» PROFIT
{78 of Direct Cost)

« HOBIL, & BEHOB]LIZAT]OH
{54 of Direct Cost)

« YALOE XDDED TAR {VAT}
L (108 of Equipment and Labor Cost)

[~ COMMERCIAL AREM (Unit Price Basis)

~ + RESIDRNTIAL ARER {Onit:Price Basis)
s LaND ' '
ACQUISITION--] « PARMLAND {IRRIGATED) AREA (Unit Price Basis).
|+ NOX-FARMLAND MREM (Duit Price Basis)
[+ SIXCLE BOUSE {Unit Price Basis)
+ BOUSE. -
| EVACUATIOf | - DUPLEX HODSE (Onit Price Basis)

[« PHYSTCAL COKTINGEACT :
-1 {158 of Sum of Hain Constructien Cost, Compessation Cast,
and Administration Cost excluding Engineering Services Cast}

|+ BRICE ESCALATION CONTINGENCY

Hate: FPor Pinancial Project Cdst.-all

Ror Zconemic Project Cost, underlined items are excluded.

"+ ADNIXISTRATION {POR GOVERNHEN?)
(5% of Sum of Hain Construction Ccost and Compensation}

» EAGINEERING SERVICES {POR CORSULIRKT)

{188 of Hain Construction Cost for Detailed Design
| and Construction Supervision including Contingency)

|_ 3% For Foreign and 6V For Local Currency)

Itens are'included.

Fig. 11.1.1 CONSTITUTION OF PROJECT COST (CONTRACT SYSTEM)
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12. ECONOMIC EVALUATION
12.1  Benefit

The cumulative annual average probable flood damasges under the 1989
condition without the project are estimated for the flood frequencies of

1,05, 2, 5, 10, 25, 50 and 100 years as discussed in Section 5.4.

~ The amount of these aﬁnual average probable flood dsmages which can be
reduced by the flood control structural measures (river improvement, dams,
retarding basins, floodways) is accounted for by the flood control benefit
.at~1989 constant price level. The annual average flood control benefit is
compiled in Table 12.1.1 for respéctive river stretches and basins by

different flood frequencies.

The study employs the following two benefit flows during the project
life of 50 years: '

a) Current Development Level (GConstant Benefit Flow)

In this case it is assumed that the damageable assets and indirect
damages in the Study Area are kept as they are now throughout the

project life, computed at 1989 constant price.
b) . Future Development Level (Future Growth of Benefit Flow)

In this. case the region’s damageable assets and indirect damages in
the Study Area will increase at the same rvate as the region’s

likely GRDP gfowth rate.(hereinafter calléd low growth case).

Afsince the benefit flow of the currént "development level does not
.:r¢f1QCt ‘the actual condition .of the Future daﬁagés in the_,Sﬁudy Area
correctly, the benefip.flow of the future development level is adopted for
asSeésing viability of the'brojéct. while that of current development level

is used as supplemental information.

‘For projecfing'the future-damageable assets and indirect damages, .cases

_Of'high'growthfand low. growth are reviewaed. The high growth .case assumes
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that the region’'s damageable assets and indirect damages will 'increase at
the same rate as the region’s targeted GRDP growth rate (projected by NEDA)
while the low growth case aésumes that those of the region will ircrease at
the same rate taken from the actual performance of the region’s economy

during the period 1975-1982. - The prOjecﬁed growth factors are as follows:

1989 1990 1991 2000 2001 2010 2044

High Growth Case '

.GRDP Growth Rate(Z{yr) 5.9° 5.9 5.2 5.2 5.6 5.6 5.6
.Growth Factor ‘ 1.000 1.059 1,114 1.850 -1.953 3.368 22.68
Low Growth Case

.GRDP Growth Rate(Z/yr) 5.2 5.2 5.2 5.2 5.2 ° 5.2 5.2
.Growth Factor 1.0 1.052 1.107 1.837 1.933 3.209 18,92

In this study the of low GRDP growth case is adopted because it wiil

reflect more realistic future damages in the Study Area,
12.2 Economic Benefit Cost Analysis

Optimization of Long Term Plan

Thfs study employs the normative economic evaluation of benefit -cost
analysis. The econgmid internal rate of return (EIRR) ig calculated as the
optimization criteria. The Long Term Plan is considered as an independent
‘flood control and protection project for the flood prone areas in the Study

Area.
For the optimization of the development scale (flood contrdl scale) of
the Long Term Plan the following evaluation criteria are 'adopted for the

benefit cost analysis:

(1) Base Year for B/C Analysis Beginning of 1950

'(2) Project Life 50 year {from 1995-2044)
(3) Start of Construction - ' Beginning of 1995
(4) ‘Construction Period 15 years (from 1995-2009)
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(5)
(6)
(7

(8)

(9)

Disbursement Schedule

Annual Operation and

. Maintenance Cost,

Price Escalation Rate

Timing of Benefits

Growtith Factor (GF) of

Future Benefits

(a)

(b}

(a)

(b}

Uniform distribution of total
project cost during the

construction’ period

0.5% of main construction cost

and physical contingency of
completed works

No escalation

River improvement. and floodway:

in proporﬁion to the completion rate
of the main construction works.

Dam: the year the whole dam is
-completed.

Current development level:

constant (GF=1.0)

Future dévelopment level: )
low growth of GRDP -(see Section
12.1)

The results of the benefit cost analysis are summarized in Table 12.2.1

and the optimization result is illustrated in Figure :12.2.1. . The optimum

development scale is assessed for the case of future development level in-

“terms of EIRR as set out below:

Optimum Flood GControl Scale EIRR{Z)

Agno River'with Tarlac 25 year -flood _ 16.6 (3.9)
Agno River Tributaries 25 year flood . 15.5 (3.1)
Allied Rivers . 10 .;year flood 33.8 (15.2)
STUDY AREA ©25 year flood - . .- . 20,5 (6.5)

The EIRR in the-paréntheseslis the

case of current development level.

The cash flows of the optimum Long Term Plan are shown in Table 12.2.2

for - the Agﬁd;Riter,*Tablé 2.2.3 for the Agno River Tributaries and Table

..:'2;2.ﬁ for ‘the Aiiied Rivers.
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Priority Project Areas

The priority flood control areas identified in Section 13.1.2 are
assessed for the 10-year flood in terms of EIRR assuming the samé evaluation
criteria. The calculation results of the benefit cost analysis are

summarized in Table 13.1.1.
12.3 Project Evaluation

The result of the economic bemefit cost analysis presented in Section
12.2 justifies that the Long Term Plan is economically viable with the
economic internal rate of return of 20% in the whole Study Area.

If all the river improvement works of the Long Term Plan are
impiementéd by the end of year 2009, the monetary and non-monetary benefits

" will be attained as summarized below.

Flood Protection

. Agno River and ifs tributaries; 25-year flood
Pantal-Sinocalan River and

Cayanga-Patalan River " 7 10-year flood

Benefited Area (protected area)

. 1,400 km2 : 572 of the potential inundation area

Benefited Resident (protected people)

. 2.1 million at 2010 ; 657 of the'residents in the Study Area or 90%

in the potential inundation area

Annual Average Economic Benefit

. 1.03 billion pesos/year at 1989
. 3.31 billion pesos/year at 2010 (1989 price level)

‘Other Non Monetaty Benefits

. Reduction in water-borne parasitic diseasesliﬁcluding malaria ‘which
usually break out after large floods ' ' L

. Reduction in loss of lives
Enh&ncemeﬁt of socio-economic stability in the Study Area

Creation of job opportunities to the local people:

- 263 -



Table 12.1.1 ECONOMIC FLOOD CONTROL BENEFIT BY FLOOD
. FREQUENCIES -

o . Unit:million pesos/yr
100-year 50-year 25-year 10~year

Flood Flood Flood Flood
River : ' L
AGNO RIVER
- Agno Main Stream 532 503 456 346
- Tarlac River : 45 42 37 . 26
Total ' 577 545 493 372
- AGNO TRIBUTARIES - - 76 70 ‘58
ALLIED RIVERS
~_CaYanga—Patalah River - 100 97 ' _ 90
- Pahtol=Sinocalan River - ' 406 400 381
Total - 506 497 a1
Study Area - 1,127 1,060 901
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Table 12.2.1 ECONOMIC COST, BENEFIT AND INTERNAL RATE. OF
RETURN OF THE ALTERNATIVE 'LONG TERM PLANS

............ e e B e 0 B A ) A B E Y B PR A7 o A R d R 3 5 b PR LA LA % e R i 0 B ey el e

100 Year Flood

“{M{llion Pagoa}

AGKO RIVER HAINS’I’REM'I

50 Year Flocd
(Million Pesos}

6,254

25 Year Flood
(Miliion Pesos}

10 Year Flood

“(Million Paesos)

a} Cost and benefit at constant 1989 prices.
) Econonmie Internal Rate of Return (EIRR) ‘in psrentheses ave for the case of

current development level, 1.e. constant benefit.
c) EIBR values without parentheses sre for the case of fuyture development. lewl, i.a.. incraaaing :

at the growth rate of the GDP of the inundated area undex the
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{1) Maln Constructien Cost 65,952 5,528 4,811
(2) Total Project Cost 10,340 9,400 8,394 7,413
{3} Benefit (Annusl) 532 503 456 346
TARLAC RIVER
{1} Main Construction Cost 897 792 713 612
- {2) Total Project Cost 1,288 1,170 1,061 923
{3) Benefit (Anmual) 45 42 37 26
* AGRC.TRIBUTARIES .
(1) Hain Construction Cost 1,293 1,012 893
{2) Total Project Cost 1,925 1,506 1,330
(3) Benefit (Annual} 76 70 o 58
(4) EIRR (2.1%2) 14.02 (3.1%) 15.5% ~  (2.7%)  14.9%
AGNO MATN AND TARLAC RIVERS )
{1) Maln Construetion Cost 7,831 7,056 6,241 5,423
(2) Total Project Cost 11,628 10,570 9,455 8,336
{3} Benafit (Annusl) 577 545 493 372
(4) EIRR (3.8%) 16.51 {3.93) 16.61 {2.8%) 15.1%
AGHO MAIN, TRIBUTARIES AND
TARLAC RIVERS
{1} Hain Coustruction Cost 8,349 7,253 6,316
(2) Total Project Cost 12,495 10,961 9,666
{3) Benafit (Annual) 621 563 430
CAYARGA-PATALAN RIVER with floodway with floodway with floodway -
{1} Main Construction Cost 837 77 715
(2) Total Project Cost 1,246 1,159 1,066
{3) Benefit (Annual} 100 97 9g
PANTAL~SINCCALAN RIVER with floodway wirth floodway with floodway
{1) Main Construction Coset 1,715 1,546 1,319
(2) Total Project Cost 2,553 2,303 1,965
{3) Benefit (Annual) 506 400 ‘381
ALLIED RIVERS with flocdway with floocdway with floodway
(1} Main Construction Cost 24552 2,323 ‘2,027
{2) Tetal Project Cost 3,799 3,462 3,020
{3) Benefix (Annual) 506 _ 497 ] 471
(4) EIRR (12,92  30.2% {13.9%)  31.8% (15.2%)  33.8%
AGHO MAIN, TARLAC, AND ALLIED RIVERS
. (1) Maln Construction Cost 9,608 8,564 7,450
- {2) Total Project Cost - 14,369 12,917 11,356
{3) Benafit {Annual) 1,051 990 8§43
(4} EIRR " (6.4%) 20.47 (6.9%) 21.0% (6.6%) 20.6%
AGRO MAIN, TARLAC, TRIBUTARIES
AND ALLIED RIVERS (STUDY AREA)
{1} Main Construction Cost 10,903 9,576 8,343
{Z) Total Project Cost 16,294 14,423 12,686
(3} Benafit {&nnval) 1,127 1,060 . 901
(4) E1IR (6.0%) 19.7% {6.52) 20.5% (6.2%) 20,02
Rewarks

“low growth” scenario.



Table 12, 22 'CASH FLOW AND ECONOMIC BENEFIT COST ANALYSIS FOR
R "AGNO RIVER : LONG TERM PLAN (CURRENT LEVEL) (1/2)

AGNO RIVER BASIN ¥LOOD CONTROL STUDY

ECONOMIC EVALUATION FROGRAM -
{at 1989 Conatant Pricas)

2044

Main Other Toral
CASE NO. LAG-A2-235 Constant Benafir. Const. Costs Cost: ‘Unir : Million Pesos
RIVER IMPROVEMENT WORK 6241 32140 G455 :
PAH CONSTRUCTION WORK ¢ 0 S0
ANNUAL BEMEEFLT 493 wil. Pesos
GROWTH PACTORS 12060 1.000
2010 1.000
2065 1,000
CALCULATED EIRR 3.86%
~ Cost Strean
Ho. Yonr River Dam o ‘oM Total Banefit B-C CROWTH
River Dan FACTOR
0 1989 0.00 0.00 0.00 1,000
1 1930 0.00 .00 0.00 1.000
2 1991 0.00 0.00 6.00 1.000
3 1992 0.00 0.00 0.00 1.000
4 1993 0.00 0.00 0.00 " 1.000
5 1994 _ 8.00 6.00 0.00 1.000
6 1995  630.33 0.00 0.00 $30.33 0.00 -630.33 1.000
7 1996  630.33 0.00 2.39 632.73 32.87 -599.86 1.000
8 1997 630.3% 0,00 4.78 635.12 65,73 -569.38 1,000
9 1998 630.33 0.00 7.18 | 637.51 98.60 -538.51 1.000
10 1999 630.3% 0.00 9.57 -, 639,90 131,47 -508.44 ‘1,000
11 2000 . 630,33 11.96 [0.00 642,30 164.33 -477.96 1,000
12 2001 630,33 14.35 0.00  644.69 197,20 -447.49 - 1.000
13 2002 630,33 16,75 ©.00. 647.08 230.07 -417.01 1.000
1% 2003 630.33 19.14 0.00 649,47 262.93 --386.54" 1.000
15 2004 630.33 21.53 0.00 651.85 295.80 -355.06 1.000
16 2005  630.33 23.92 0.00 654,26 328.67 -325.59 1,000
17 2006 630.33 26.32 - 0.00 " 656,65 361.53 -~295.12 1,000
LE:3 2007  630.33 28.71 0.00  659.04 394,40 -264.64 1.000
19 2008 630,33 31.10 0.00  661.43 §27.27  -234.11 1.000
"20 2009  630.33 33.49  10.00 663.83 460.13 -203.69 1.000
T2l . 2010 : 35.89 0.00  35.89 493,00 457.11 © 1,000
22 2011 35.89 0.00 35,89 493,00 457.11 1.000
23 2012 35.89. ©0.00  35.89 493,00  457.11 1.060
24 2013 35.89 0.00 35,89 493.00  457.11 1,000
125 2014 35.89 0.0  35.89 493.00 457.11 1.000
26 2015 33,389 -0.00 35.89 493.00  457.11 1.000 -
27 2016 35.89  0.00  35.89 £93.00  457.11 1.000
za 2017 35.89 0.00  35.89 493,00 457.11 ‘1,000
29 - 2018 35.8% 0.00  35.89 493.00 457.11 1,000
-30 2019 35.89 0.00  35.89 493.00  457.11 f.000
131 2020 35.89 ©  0.00  35.89 493.00 457.11 1,000
3z . 2021 35.89 '0.0¢  35.89 493.00 - 457.11 1,000
33 2022 '35.89 - 0.00  35.89 493.00  457.11 1,000
34 2023 35.89 . - 0.06  35.89 493.00 457.11 -1.000
©35 2024 35.89 0.00  15.89 493,00  457.11 1,000
~ 36 2025 35.89  0.00 35,89 493,00 457,11 1.000
37 2026 35.89  0.00  35.89 493.00 457.11 1.000
38 2027 35.89 0.00 35.89 493,00  457.11 1.000
39 2028 35.89 0,00 35.89 493.00  457.11 1.000
40 2029 35.89  0.00  35.89 493.00 457.11 1,000
o AF 2030 - 35,89 0.00 . 35.89 493.00 457,11 1.000
42 2031 " 35.89 0.00  '35.89 493.00  457.11 1.000
43 2032 35.89 0.00 -35.89 £93.00 . 457.11 1.000
44 2033 35,89 0.00 3589 493.00  457.11 1.000
" 45 2034 45.89 0,00  35.89 493,00  457.11 -1,000
|46 2035 35.89 0.00 35,89 49%.80  457.11 1. 000
47 2036 35.89 6.00  35.89 493.00  457.11 1,000
48 2037 -35.89 0.00 35.89 493.00. 457.11 1000
49 - 2038 35.89 0.00  35.85 493,00  457.11 '1.000
50 2039 35.89 6.00 35,89 493.00  457.11 1.000.
51 2040 35.89 0.00 . 35.89 493,00 457.11 1.000
T 52 . 2041 35,89 0.00  33.89 493.00 457.11 ‘1.600
53 2042 35.89 0.00 3589 493.00  457.11 ‘1.000
54 2043 35.89 .~ 0.00 . '35.89 493.00  457.11 1.000
35,89 . 0.00 35.8% 493,00 457.11 1.o000
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Table 12.2.2 CASH FLOW AND ECONOMIC BENEFIT COST ANALYSIS FOR

AGNO RIVER : LONG TERM PLAN (CURRENT LEVEL) (2/2)

AGNO RIVER DASIN FLOOD CORTROL STUDY RCOWOMIC EVALUATION PROGRAM
: . - {at 1989 Constant Prices}
Hain Drher Tothl

- CASE NO. LAG-A2-25 Low Growth . Conat. Costs Cosgt Unit ¢ Million Peses
RIVER IMPROVEMERT WORK 6241 3214 9455 . -
DAM CONSTRUCTION WORK . 0 0 [
ANNUAL BENERIT ' 493 wili, Pesos .
GROWTH PACTORS 2000 1.837
2010 3.209

2044 18.920
CALCULATED EIRR 16.57%

Cost Styeanm

River Dam oM o4  Total Benefit 5-C - GROWTH

Ho. Yoar :
River Dam : FACTOR’

0 1989 0.00 0.00 0,00 . - 1.000°
1 1990 0.00 0.00 0.00 1.076
2 1991 0.00 0.00 2.00 ‘ 1.152
3 1992 0.00 0.00 0.00 . 1.228
4 1993 0.00 0.00 0.00 o 1.304
5 1994 0.00 0.00 9.00 : 1.180
& 1995 630.33 0.00 6.00 : 630.33 : 0.00  -630.33 . 1.457
7 19%6 530,33 0.00 2.3%9 632,73 §0.37 -582.33 : 1.533
8 1997  630.33 0.00 478 635.12 ) 105.75 -529.37 1.609
9 1998 630,33  0.50 7.18 . 637.51 166.12 -471.39 1,683
.10 1999 - $30.33 0.00 9.57 - 639.90 - 231.50 -408.40 1,761
11 2000 630.33 11,96 0.00 642.30 -301.88 340,41 : 1.837
12 2001 630.33 14.35 . 0.00  644.69 _ 389.31 -255.38 1.974
13 2002 £30.33 16.75 0.00  647.08 . 485.76 =161.32 . 2.111
14 2003  $30.33 19.14 S0.00 - 649,47 591.23  -58.24 ] 2.249
15 ‘2004 630.33 . 21.53 0.0¢ - 651.86 705.72 53.85 . 2.386
16 2005 630.33 23.92 0.00 $54.26 ] 829.23 - 174.97 . 2,523
17 2006 630.33 26.32 0.00 656.65 - 961,75 305,10 2.660
18 2007  $30.33 28.71 0.00  659.04 1103.29 444,25 2.797
19 2008 $30.33 31.10 0,00 661.43 . 1253.86  592.42 ‘ 2.935
20 2009  630.33 33.49 0.00 663.83 141344  749.61 3.072
‘21 2010 35.89 10,00 35,89 1582.04 1546.15 3.209
22 2011 35.89  0.00  35.8% . 1809.85 1773.96 13,671
. 23 2012 35.89 0.00 45.89 2037.66 2001.77 . © 4,133
24 2013 35.89 0.00 35.89 2265.47  2223.58 4.595
25 2014 35.89 0.00 35.89 2493.28 2457.39 ) 5,057
26 2015 35.89 0.00  35.89 . 2721.08 .2685.20 . 5.519°
27 2016 35,89 ¢.00 35,89 2948.89 2913.01 . 5,982
28 2017 35.89 0,00 35.89 3176.70 3140.82 : 6,444
29 2018 35.89 0.00 - 35.89 3404,5]1 3368,63 . 6.906
30 2019 35,89 0.00 35.89 1632.32 3596.44 7.368
31 2020 35.89 0.00 35.89 . 3860.13 3824.23 . 7.830
32 2021 35.49 0.00 35.89 4087.94 4052.06 ‘ 8.292
33 2022 35.89 0.00 35.89 . . - 4315.73% 4279.87 8.754
34 2023 35.89 ¢.00  35.89 ) 4543.56 -4507.67 9,216
35 2024 35.89 . 0.00 35.89 4771:37 4735.48 . 9.678
36 2025 35.89 0.00 35.89 4999,18 4963.29 © 10,140
37 2026 35.89 0.00 35.89 5226.99 5191.10 . 10.602
38 2027 35,89 0.00 35.89 5454,80 5418.91 11.065
39 2028 35.89 6.00 35.89 . 5682.61 35646.72 - ©11.52%
40 2029 35.89 0.00 35.89 _ 5910.42 - 5874.53 - 11,989
41 2030 35.89 0.00 35.89  6138,23 6102.34 S 124453
42 2031 35.89 - 0.00 35.89 6366.04 6330.15 S 12,913
43 2032 35,89 0.00  35.89 o 6593.85 65337,96 . . .. 13,375
44 2033 35.89 0.00  35.89 6821.66 6785.77 o 13,837
45 2034 35.89 0.00  35.89 049,47 T013.58 14.299
A6 2035 35.89 000  35.89 7271.27 . 7241.39 o 14.761
47 2036 35.89 0.00 35.89 1505.08  T469.20 o 15.223
48 2037 35.89 0.00 35.89 7732.89 7697.01 . ¢ 15.685
%9 2038 35.89  ; 0.00 35,89 7960.7¢  7924.82 16.147
50 2039 35.89 -.0.00 35,89 " 8188.51 815263 16.610
51 2040 35,89 .00 - 35.89 c . 8416.32  8380.44 e L7.072
52 2041 35.89 "0.00 35.89 . 8644.13 B8608.25 - . .-17.534
53 2062 315.8¢ . 0.00 35.89 - 8871.94 8836.06 - 17.996
54 2043 35.89 0.00 35.89 . 9099,75 9063.86 o 18,458
55 2044 35.89 10,00 35.89 . 9327.56 9291.67 s 118,920




Table 12.2.3 CASH FLOW AND ECONOMIC BENEFIT COST ANALYSIS

. FOR AGNO RIVER TRIBUTARIES
(CURRENT LEVEL) (1/2)

AGRO RIVER BASIN FLOOD CONTROL STUBY

LONG TERM PLAN

ECONOMIC EVALUATION PROGRAM
{at 198% Constant Pricas)

Hain Other Total
CASE ‘NO, LAT~AT-25 Constant Benefit Const, Costs Cosat Uit : Million Pasos
RIVER IMPROVEMENT WORK - 1012 494 1506
DAM CONSTRUCTION WORK V] ) 0
ANNUAL BENEFIT 70 mil. Pasosg
GROWTH FAGTORS 2000 1.000
2010 1.00¢
2044 1,000
CALCULATED EIRR 3.08%
Cost Stream
¥o. Yoar Rivar Dam OM oM Total Benefit B-C GROWTH
. River Dam FACTOR
1] 198% 0.00 0.00 0.00 1,000
1 1990 . 0.00 0.00 0.00 1.000
2 1991 .06 0.00 0.00 1.000
3 .. 1992 0.00 0.00 0.00 1.000
[ 1993 0.00 0,00 0.00 1.000
5 1994 0.00 - 0.00 - 0.00 ‘1,000
& 1995 100,40 0.00 0.00 : 100.4Q © 0,00 -100.40 1.000
7 1995 - 100.40 . 0.00 0.39 100.79 4,67 96,12 1.000
8 1997 ' 100.40 000 0.78 : 101,18 9.33 ~91.84 1.000
9 1998 100.40 0.00 1.16 ’ 101.56 14,00 -87.56 -1.000
10 1999 100,40 0.00 1.55 : 101.95 18.67 -83.29 - 1.000
11 20(_)0 100:40 1.94 - 0.00 102.34 23.33 =79.01 1,000
12 2001 100.40 - 2.33 0.00 102,73 28.00 ~74.,73 1.000
13 2002 100.40 2,72 --0.00 103,12 32.67 ~70.45 1,000
14 2003 100.40 ’ : - 3.10 0.00 103.50 37.33  -66.17 1.000
-15 2004 | 100.40 3.49 0.00  103.89 42.00 --61.8% 1.000
16 2005 100.40 3.88 0,00  104.28 46.67 -57.61 -1.000
17 2006 . 100.40 ’ 427 0,00 104.67 51.33 -53.33 1.000
18 2007 100.40 4.66 0.00 105.06 56.00 -49.06 1.000
19 2008 100.40 5.04 0,00 105.44 60.67 =44.78 1.000
20 2009 100,40 : 5.43 0.00 105.83 65.33 -40,50 »1.000
- 21 ‘2010 5.82 - G.00 5.82 70.00 64,18 1.000
5220 2011 5.82 0.00 5.82 70,00 64.18 1.000
T-23 2012 5.82 0700 5.82 70,00 64,18 *1.000
T 24 2013 5.82 0,00 - 5.82 70.00 64.18 1,000
S 25 - 2014 . 5.82 --0.00 5.82 70,00 64.18 1.600
.26 2015 5.82 0.00 5.82 70.00 64.18 1.600
27 2016 5.82 0.00 5.82 70.00 64.18 . 1.000
28 2017 5.82 -.0.00 5,82 70.00 64.18 ©1.000
.29 2018 5.82 20,00 - 5.82 70.00 64.18 ~1.000
30 2019 5.82 0.00 - 5.82 7¢.00 64.18 . 1,000
<31 2020 5.82 ©9.00 5,82 7¢.00 64,18 ‘1,000
.32 2021 - 5.82 000 5.82 70,00 64.18 1.080
33 2022 5.82 2 0,00 5.82 70,00 64,18 1,000
© 34 2023 5.82 10,00 ‘5.82 70.00 64.18 1.000
+ 35 1024 5.82 0.00 5.82 70.00 64.18 1.000
36 2025 5.82 0,00 '5.82 7¢.00 64.18 .1.000
.37 2026 5.82 0.00 " 5.82 70.00 64,18 S1.000
38 2027 5.82 - 0,00 5.82 70.00 64,18 .1.000
39 2028 5.82 0,00 - -5.82 70.00 64.18 -1.000
40 2029 5.82 - 0.00 5,82 70.00 64,18 1.000
T41 2030 5.82 20.00 ‘5.82 70.00 64,18 1.000
42 - 2031 5.82 0.00 5.82 70.00 64,18 1.000
A3 2032 5.82 0.00 5.82 70.00 64,18 ©1.000
1 2033 5.82 © - 0.00 -5.82 70.00 64,18 - 1.000
45 2034 5.82  0i00 5.2 70.00 64,18 1.000
RE1: - 2035 ' 5.82 0,00 - 5:82 70,00 64.18 1.000
< &7 2036 L 5.82 0400 ‘5:82 70.00 64,18 1.000
48 2037 - 5.82 “0L.00 5,82 70,00 64,18 -1.000
49 2038 5.82 0,00 582 70.00 64,18 1.0600
50 2039 - 5.82 0,00 5,82 70,00 64,18 +1.000
5L 2040 5.82 ° 0.00 582 70.00 64.18 +1.000
- 52 2041 3.82 20,00 “a.82 70.00 64.18 1,000
.53 2042 5,82 0,00 . _-5.82 70.00 .-64.18 1,000
s 54 2043 . 5.82 G.00 5.82 70,00 66,18 1,000
: 5.82 0,00 5,82 70.00 64.18. : 1.000




Table 12,23 CASH FLOW AND ECONOMIC BENEFIT COST ANALYSIS

FOR AGNO RIVER TRIBUTARIES : LONG TERM
(CURRENT LEVEL) (2/2) -

PLAN

AGNC RIVER BASIN FLOOD CONTROL STUDY . - ECONOMIC EVALUATION PROGRAM -

{at 1989 Constant Prieces)
Main Other Total

- GASE NO, LAT-AT-25 Low Growth - Const. Goste Cost Uait s

RIVER IHPROVEMENT WORK 1012 494 . 1506 -

DAY CORSTRUCTION WORK - B [ YRR Y

ANNUAL BENERIT 70 ail. Pesos .

CGROWTH FAGTORS 2000  1.837 S i
+ 2010 3.209

2044 18.920
CALCULATED EIRR s 15.46%

Cost Stream

Hillion Paaos

Ro. Year River Dap oM T Total Benefitc B-C GROWTH
o River Dam . : PAGTOR
- 0 1989 0.00 0.00 0.00 1.000
1 1950 0.00 0.00 0.00 1.076 .
2 1991 0.00 0.00 0,00 1.152
3 1992 0.00 0.00 0.00 1.228
‘4 1993 0.00 0.00 0,00 1.304
5 1994 ' ' 0.00 0.00 0,00 1.380
& 1995 100,40 0,00 0.00 S 100.40 T 0.00  -100:40 1,457
7 1996 100,40 0,00 0.39 . 100.7% : 7.15 -93.6% 1.533
8 1997 100.40 Q.00 0.78 101.18 -- 15,01 -86.16 1.609
9 1898  100.40 0.00 1.16 ' 101.56 . 23.59 -77.98 1,685
10 1999 100.40 0,00 1,55 . 101.95 : 32.87 -65.08 1,761
S 11 T2000  100.40 . 1.94 6100 102.34 _ 42.86  -59.48 1.837
12 2001 100,40 2.33  0.00  102.73 55,28  <47.45 1,974
13 2002  100.40 2.72 0.00  103.12 . 68.97  -34.14 12,111
14 2003 100,40 3.10 0.00  103.50 83.95 -19.56 2,249
15 2004  100.40 . 3.49 . 0.00 103.89 100.20 ~3.69 ‘2,386
16 2005 100,40 3,88 0,00  104.28 117.74 113,46 2,523
17 2006 100,40 : 4,27 0.00 10487 136.56  -31.89 2,660
i8 2007 100.40 4,66 0.00 105.06 : 156.65 51.60" 2,797
19 2008  100.40 . - 5.04 - .0.00 105.44 178.03 72.5¢ 2,935
20 2009  100.40 5,43 . -0;00 105.83 200.6% 94,86 3.072
2 2010 5.82 0,00 5.82 224.63  218.81 . 3,209
22 2011 5.82 0,00  5.82 256.98  251.16 S3.671
. 23 2012 5.82 0,00 5.8z - 289.32  283.50 4,133
C 24 2013 5.82 0,00 - 5.82 321.67  315.85 4,595
25 2014 5.82 0.00 5,82 354.01  348.20 ‘5,057
26 2015 5.82 . 0.00 5,82 386.36 380.54 5.519
27 2016 5.82 0.00 5,82 - A18.71  412.89 5,982
28 2017 5.82 o.00 582 451,05 - 445.23 6,444
29 2018 5.82 0.00 . 5.82 : 483,50  477.58 6.906
30 2019 5.82 . 0.00 75.82 - 515.75  509.93 7.368
3 2020 5,82 0.00 5,82 548.09  542.27 17,830
32 202} 5,82 . .0.00 " 5.82 - 580.44 574,62 -8.292
33 2022 5.82 0.00 5,82 612.78  606.97 -8.754
34 2023 5.82 . D.OD 5.82 645.13 639,31 4.216
a5 2024 5.82 - 0.00 5.82 . 677.48 671.65 g.678
36 2025 5.82 | 0.00 ‘5,82 709.82 704,00 10.140
37 2026 5.82 0.00 5.82 : 742,17 736.35 10.602
38 2027 5.82 Q.00 5.82 774.52 768,79 11.065
39 2028 5,82 000 - 5.82 806.86  801.04 | 11.527
40 2029 5.82 0,00 “5:82 . 839,21 833.39 -11.989
51 2030 5.82 0.00 5,82 871.55 865,73 12,451
- 42 2031 "5.82 ..0.00 . 5.82 '903.90  893.08 12.913
43 2032 5.82 - .0.00 5.82 936.25  930.43 13.375
44 2033 5,82 . 0.00 _5.82 968,59  962.77 113.837
45 2034 5.82 0.00 . 5,82 T1600.94  995.12 - 14,299
46 . 2035 5.82 0.00 - 5.82 1033.28 - 1627.47 " 14,761
47 2036 5.82 0.00 5,82 1065.63 1059.81 15,223
48 2037 5,82 0.00 5.82 1097,98 1092,16 15,685
49 2038 5,82 -0.00 5,82 1130.32 1124.50 16.147
50 2039 5.82 - 0.00 5:82 i 1162.67 1156,85 16:61¢
51 2040 5.82 0.00 - 5.82 1195.02 '1189,20 17,072
. 52 2041 5.82 - -g.00° - 5,82 - 1227.36 1221.54 17.534
53 2042 5.82  .0.00 . 5.82 11259.71 1253.89 17.996
54 2043 5.82 0,00 ‘5.82 1292.065 1286.23 18,458
55 1044 5.82 0.00 - 5.82 1324.40 1318.58

18.920




Table 12.2.4 'CASH FLOW AND ECONOMIC BENEFIT COST ANALYSIS FOR
ALLIED RIVERS :

LONG TERM PLAN (CURRENT LEVEL) (1/2)

AGNO RIVER DASIN FLOOD CONTROL STUDY ECOROMIC EVALUATION PROGRAM

(at 1989 Constant Prlees)
Main Other Total

CASE NO. LAL-AT-10 Constant Benefit Const. Costa Cost bnit ¢ Million Pasos
RIVER IMPROVEMENT WORK 2027 993 3020
DAM CONSTHUCTION WORK ) o 0
ARNUAL, BENEPLT 471 wil. Pesos
GROWTH FACTORS 2000 1.000
2010 1.090
2044 1.000
CALCULATED EIRR 15.18%
Cost Stream
Ko, Year River Danm oM oM Total Bonefit B-C GROWTH
River Dam : FACTOR
[} 1989 0.00 0.00 0.00 1.000
] 1990 0.00 0.00 0.00 1.000
T2 1991 0.00 0.00 0.00 1.000
3 1992 0.00 £.00 0.00 1.000
4 1993 0.00 0.00 0.00 1.006
5 1994 0.00 0,00 0.00 1.000
6 1995  201.33 0.00 0.00 201.33 0.00 -201.33 1.000
7 1996 201.33 0.00 0.78 202.11 31.40 -170.71 1.000
8 1997  201.33 0.00 1.55 202,89 62,80 -140.0% '1.000
9 1998 201,33 0.00 2.33 203.66 94,20 -109.46 1.000
10 1999 201.33 0.00 3.11 204,44 125,60 -78.84 1,000
11 2000 201.33 : 3.89 0.U¢  205.22 157,00 -48.22 : 1.000
12 2001 201.33 4,66 0.00 206,00 188.40 -17.60 1.000
13 2002 201.33 5.44 0.00  206.77 219.80 13.03 1.000
15 2003 201.33 £.22 0,00 207.58 251,20  43.65 1,000
15 2004 201,33 6.99 0.00 208.33 : 282,60 74.27 : 1.000
16 2005  201.33 7.77 0.00 209.10 314.00  104.90 ) 1,000
17 2006 201.33 . 8.55 0.00 209.88 345,40  135.52 - 1,000
18 2007 201.33 : 9.32 0.00  210.66 376.80 166,14 " 1.000
“19 2008 201.33 10.10 0.00 211,43 408,20 196.77 ) Y. 000
20 2009  201.33 10.88 .00  212.21 439.60  227.3% 1.000
21 2010 - 11.66 0.00 11.65 471.00 459,34 1.000
22 2011 11.66 0.00 11.65 471.00 459,34 1.000
23 2012 11.68 0.00 11.66 571.00 459,34 : 1,000
24 2013 11.56 ©.00 11.66 475,00 459.34 1.000
25 2014 11.66 2.00 11.66 471,00 459,34 1.000
26 2015 11.66 0.00 11.66 471,00 459,34 1.000
27 2016 11.66 0.00 11.66 471,00  459.34 1.000
28 2017 11.66 0.00 11.68 471,00 459,34 1.000
29 2018 11.66 0.00 11.65 471,00 459,34 1.000
30 2019 11.66 .00 11.66 671.00 459,34 1.000
31 2020 11.66 Q,00 11.66 471.00 459,34 1,000
32 2021 11.66 0.00  11.66 471,00 459,34 1.000
33 2022 11.66 0,00 i1.66 ] 471.00 459,34 1.000
34 2023 11,66  G.00 11.66 471.00  459.34 : 1.060
35 2024 11,56 0.00  11.86 471.00 459,34 : T 1,000
36 2025 11.66 0.00 11.66 £71.60  459.34 1.000
37 2026 11.66 0.00 11.66 A71.00  459.34 1.000
38 2027 11.66 0.00 11,86 571.00  459.34 1.000
39 2028 11.66 0.00 11.66 471.00 459.34 1.000
40 2029 11,66 0.00 11,66 471.00  459.34 1.000
41 2030 11.66 0.00 11.66 i 471.00  459.34 1.000
42 2051 11.66 Q.00 11.64 471.00  459.34 : 1.000
43 2032 11.66 0.00 11.66 471,60  459.34 1.000
44 2033 11.66 0.00 11,66 471,00  459.34 1.000
48 2034 11.66  0.00 11.66 471,00  459.34 1.000
46 2035 11.66 0.00  11.66 471,06 459.34 1.00D
47 2036 11.66 0.00 11.66 471,00 459,34 : 1,000
48 2037 11,66 0.00 11.66 £71.00  459.34 1,000
49 2038 11.66 - 0.00 11.66 471,00 459.34 1,000
50 2039 11.66 0.00 C1L.66 471.006 459,34 £.000
51 2040 11.66 0,00 11.66 £71.00 4£59.34 1.000
- 53 2041 11.66 0.00 11.66 471,00 459.34 1.000
53 2042 11.66 0.00  11.65 471,00 459.34 1.000
54 2043 11.66 0.00  11.56 471,00 459.34 - 1.000
: 2044 11.66 0.90 11.56 i 471.00 4£59.34 1,000
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Table 12.2,4 CASH FLOW AND ECONOMIC BENEFIT COST ANALYSIS FOR
ALLIED RIVERS : LONG TERM. PLAN (CURRENT LEVEL) (2/2)

AGNO RIVER BASIN FLOOD CONTROL STUDBY

CASE NO. LAL-AT-10 Low Growth

HIVER IMPROVEMERT WORK
DAM CONSTRUCTIOR WORK
AMNUAL BENEFIT

RCONOMIG EVALUATION PROGRAM

{at 1989 Constant Pricas)
Hain Other Total

Const. Costs . Qoat
2027 993 1020
0 0 0

471 wil. Posoa

Unit & Millien Pesos

GROWTH FACTORS 2000 1.837
2010 3,209
2044 18,920
CALGULATED KIRR 33.77%
Gost Streanm
Ho. Year River Dam oM oH Total Benefit B-C GROWTH
River Dam FACTOR
0 1989 0,00 0.00 0.00 . i.000
1 1990 0.00 ©.00 .00 1.07%
2 1991 0.00 0,00 0.00 ‘1.152
3 1992 0.00 0.00 0.00 1.228
4 1953 0.00 0.00 0.00 1.304
5 1994 0.00 0.00 0.00 1.380
6 1995  201.33 0.00 0.00 201.33 0.00 -201.33 1457
7 1996  201.33 .0.00 0.78 202,11 48,12 -153.99 '1.533
8 1997 201.33 0.00 1.55 202,89 101.03 -10t.86 1.60%
3 1998  201.33 0.00 2.33 203.66 158.71 -44.95 1.885
10 1999  201.33 0.00 3.1t : 206.44 221.17 16.73 1,761
11 22000 201,33 3.89 S 0,00 205.22 288.41 82.19 1.837
12 2001 201,33 4.66 .00 206,00 371.94  165.94 1.974
13 2002 201.33 5.44 0.00 206,77 464.09 257,31 2.111
14 - 2003  201.33 6.22 0.00 207,55 564.85 © 357.30 2.249
15 2004  201.33 6.99 0.00 208,33 674.23  465.90 2,386
i6 2005 201.33 7.77 0.00  209.10 792.22 583,12 2.523
17 2006  201.33 8.5% 0.00 209,88 918.83  708.95 2,660
18 2007 201.33 9.32 . 0.00 210.66 1054.06 843,40 2.797
19 2008 201.33 10.10 0.00 211,43 1197.90  986.47 2,935
20 2009  201.33 i0.88 0.0 212,21 1350.36 1138,15 3.072
21 2610 11.66 0.00 11.66 1511.44 1499,7¢ 3.209
22 2011 11.66 0.00 11.66 1729.08 1717.43 3.671
- 23 2012 11,566 0.00 11.66 1946.,73  1935.07 4,133
24 2013 11.66 0.00 11,66 2164.37 2152.71 4,595,
‘25 2014 11.66 0.00 11.66 2382,01 2370,36 5,057
26 2015 11.56 0.00 11.66 2599.66 2588,00 . 5.51%
27 2016 11.56 0.00 11.66 2817.30 2805.65 5,982
28 2017 11.66 0.00 11.56 3034.94 3023.29 T
29 2018 11.66 0,00  11.66 3252.59 3240.93 6906
30 2019 11.86 0.00 11.66 3470.23 3458.58 7.368
3l 2020 11.66 ¢.00 L1.66 3687.87 3676.22. : 7.830
32 2021 11.66 0.90 11.66 3905.52 3891.86 8,292
33 2022 11.66 0.00 11.66 4123.16 4111.51 " 8.754
34 2023 11,66 0.00 11.66 4340.81 4329.15 9,216
35 2024 11.66 6.00 11.66 4558.45 4566.79 9,678
36 2025 11.66 0.00 11.66 4776.09 4764.44 10.140
37 2026 11.66 0.00  11.66 4993.74 4982,08 10.602 .
" 38 2027 11.66 0.00 11.66 5211,38  5199.72 11.0565
39 2028 11.66 0.00 11.56 5429.02 5417.37 11,527
40 2029 11.66 0.00 11.66 5646.67 5635.01 11,989
41 2030 11.66 0.00 11.66 5864.31 5852.65 © 12,451
42 2031 11.66 0.00  11.66 6081,95 6070.30 112,913
43 2032 "}1.66 0.00  11.65 6299,60 6287.94 13.375
&4 2033 11.66 0,00 11.66 6517.24 6505.5% 13,837
45 2034 11.66 0.00 11.66 -6734,88° 6723,23 . 14.299
46 20315 11.66 0.00 11,65 6952.53 6940.87 14.761°
- 47 2036 11.66 0.00 11,66 7170.17 7158.52 15.223 .
48 2037 11.66 0.00 1i.66 7387.82 7376.16 15,685
49 2038 11.66 0.00 11.66 7605.46 7593.80 16,347
50 2039 11.66 0.00 11.66 7823.10 -7811.45 16,610
51 2040 11.66 0.00 1L.66 804G.75 8029.09 17.072°
. 52 2041 11,66 0.00 11.66 .8258.39 B246,73 17.534
53 2042 11.66 0.00  11.66 8476.03  8464,38 17,995
54 2043 11.66 0.00. 11,66 8693.68 8682,02 18.458
55 2044 "~ 11.66 0.00 11.66 - 8911.32 §899.66 18,920
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ECONOMIC INTERNAL RATE OF RETURN (%)
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Remarks : The minimum requirement of the flood control scale is set at 10-yesir flood.

Fig. 12.2.1 OPTIMIZATION OF DEVELOPMENT SCALE FOR LONG TERM PLAN
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13.  IMPLEMENTATION PROGRAM
13.1 ‘Priority Project ‘Areas Subject to Feasibility Study
13.1.1 -Alternative Priority Flood Control Areas

Among the areas under the Long Term Plan formulated in Section 10.3.2,
the priority flood control areas are to be identified for pursuing the

Feasibility Study. The priority flood control areas are defined as:

a) The areas where existing and potential flood démages are high, and
- flood protéction'measureé are required to be implemented with the

highest priority.

b) “The areas where flood -control performance is high in terms of

economic efficiency and social and regional: impact.

c) The areas whose discharge carrying capacity is less than the 10-

year design flood.

The Long Term Plan areas, therefore, are assessed for the 10-year
“ design flood in terms of flood control effiéienCy'(EIRR; economic ihtérnal
rate of return). The main stream of the Agno River is divided.into four
stretéhes'for'asséssmént; the downstream stretch (river mouth-AG1l80),
 Bayambang-Poponto swamp area (AGl80-AG309}, the upstream stretch (AG309-
AG473) and the 'FTarlac River (AGléOLTAZBS); The four-Agno River tributaries
(Camiling,'Banilé, Viray;Dipalo; Ambayoan) are assesséd independently.  The

Pantal-Sinocalan and Cayanga-Patalan Rivers are also assessed independently.

‘Since construction of a neéw diking system in the upstream stretch
(AG309-AG4T3)  of the~ Agno River will coﬂfine:flobd runoff inside the new
- river area and induce -significant. increase -of flood discharge in the
‘downstream stietches (fiver mouth to AG309) as illustrated in Figure 13.1.1
aﬁd“Figufe:13;l.2, improvement“dfffhe'upEtream'étretch”can only be
._implemented t0gether with the imprdvemeht'Of'the‘Bayaﬁbang stretch including
‘the new Poponto floodway or - the whole river . improvement. Under this
‘precondition, three altefnaiives; Case 1 to 3 are formulated for the Agno

River main siream'(riﬁer mouth . to AG473).
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The river stretches which have dilscharge carrying capacity less than
10-year design flood, in particular in the significantly affected region are
identified as the stretches subject to first priority flood .control.
measures. Such river stretches of the Agno River are illustrated in the
longitudinal profile in Figure 13.1.4. The location and the corresponding
length of the stretches and their ‘carrying capacities are assessed as
summarized in Table 13.1.2 for the Agno River and Table 13.1.3. for the

Allied Rivers.
13.1.2 Selection of Priority Project Areas

" The result of economic assessment tabulated in Table 13.1.1 indicates
that . the combined river improvement from the Bayambang stretch'with the
Poponto rvetarding basin (AG180) to the upstream - end (AG&?B) is the most
significant in the Agno River, while the Pantal-Sinocalan River gains the:
highest EIRR in the Study Area. - The following three significant flood

control areas are identified:

‘No.1 Upper Agno River: Case 2, Bayambang_ stretch. ~with Poponto
retarding basin to upstream end
- No.2 Pantal—sinocalan River

Mo.3 Cayanga-Patalsn River with Bued River
The location of these areas 1s shown in Figure 13.1.3.

Among the foregoing three'projects, Project-A, Upper.  Agno River. and
Project-B, Pantal-Sinocalan River sare chosen as the Priority Project Areas
to be retained for Feasibility Study ;aking account.of-the-econdmic

efficieney and regional significance of flocd control.

A. Uppser Agno River; Bayambang stretch.with Poponto retarding basin
(AG180) to the San Manuel stretch (AG473) _ _
Improvement of Bayambang stietch of the ﬁain'Agnb River .
Improvement of Poponto floodway

Improvement, of Upper Agno stretch
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B. ' Pantal-Sinocalan River; River imouth to the upstream to protect
Dagupan city, Calasiaoc and Santa Barbara towns
Improvement of the main Pantal-Sinocalan River
Improvement of Dagupan River

Improvement of Ingalera River

The economic internal rate of return is preliminarily estimated to be
about 24X for Project-A and 40% for the Project-B under future development

level.
13.2 JIwplementation Schedule

‘Alternative implementation prbgrams for the Long Term Plan are
formulated for the target year 2010 and 2020 as shown in Figure 13.2.1 and
Figure 13.2.2 respectively. The total project cost of the Long Term Plan,
which is estimated to be 15,974 million pesos at 1989 constant price'levél,
corresponds to about 2.57 of the projected cumulative GRDP of the Study Area
in the period 1995-2009 (16.9 billion pesos).

Since this amount of public fund required for the' flood control works
is ‘very high if it is compared with the present level (some 0.5% of GRDE),
‘the study recommends implementing the Long Term Plan hy the end of the year

2019 as shown in Figure 13.2.2.
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Table 13.1.1 ASSESSMENT OF PRIORITY FLOOD CONTROL AREAS

10-year Flood Protection

Project . Annual ' Order of Selected

- Cost Benpfit -~ EIRR Flood Priority Weight of
{miition (miliion (%) “Control © ‘Project River
pesos) pesos) Efficiency Area Importance
AGHO_MAIN STREAM 1 ' 1
Case 1: Lower Agno 5,069 85.5% 9.3 7
(RH-AG282) (4,685) o
Casa 2: Poponto Stretch 3,102 260.4  23.6 2 Na.1
(AG180-AG309) and (2,728)
Upper Agno
{AG309-AGA73)
Case 3: The Whole River 8,170  345.9  15.5 4
{aM-AGA73) (7,413) , ,
TARLAC RIVER ' ' ' 2
{AGLBO-TAZ65) 1,221 25.8  11.3 6
' ~(923) o '
AGNO TRIBUTARIES 1,455 58.1 14.9 5 5
{1,339) _
.-Camiling River o 3es 3.3 12.7
' _ {278)
. Banila River o 694 31.3  16.9
: _ ©(636) : :
. Viray-Dipalo River 290 12,1 15.3
: o ~{284)
.- Ambayoan River 167 5.4 13.1
(152)
PANTAL -SINOCALAN RIVER 2,160 3800 39.9 1 © he.2 '3
' 12z,000) ' '
" CAYANGA-PATALAN RIVER 1,126 - 79.7 2.3 3 Ne.3 .4
{1,020) '

Remarks :
(1) The project cost is the fipancial cost at 1989 constant price level,
The project cost in the parentheses is the economic cost.
(2) Annual benefit is the economic price at 1989 constant level,
(3) EIRR is- the economic internal rate of raturn for the case of future increase of benefit under
lower economic growth.
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Table 13.1.2 ASSESSMENT OF CARRYING: CAPACITY OF PRIORITY
AREAS OF AGNO RIVER AND TARLAC RIVER

River/stretch Length of Baslgn Exlating Carrying Capacity
stretch Discharge "Placharga{ind/s) 0<10yr 10yr<Q<25yr Q>25yr Length
tkm} {m3/s) Max, Min, Lenath of stretch {km) {km}
1. Agno River 10-year
1. Lower Agno Rlver . .
{1} R.M-AGLS 6.05 £500 R 6000 2500 6,85 0.00 0.00 6.85
L 6300 2500 6,85 0.00 .00 - 6.85
{2.1}  MG45-RGES 9,05 £500 R B200 3300 2.50 6.05 .50 2.50
L 4800 1200 6.10 1,50 ©O1.45 - 4,20
{2.2) hAG65~pG122 16,65 £500 R 13800 6400 . 1.20 6.45 .. 8,40  1.20
L 4000 1000 16.05 . 0.00 0.00 .. 0.00
{3 AGI22-AG202 12,40  5900-5500 R 8400 4400 ‘g.30 4,10 0.00  8.30
L 3400 1600 12.40 0.00 0.00 0.00
" Sub-total of 1 44,335 C- R = - 18.85 16.60 8.90 18,85
L= - 41.40 1.50 1,45 11.05

2. Poponto Stretch

11.17 ©/S of Bayamban 5.50 1609 2000 1100 4.50 1,00 0.00  3.49
(1.2} U/5 of Bayarhan 4,95 1600 . 3000 1500 - 1.00 2.95 1.00 6.00
12,1} Retarding Baslp 5.50 - : - e L5850 6.00° - . 0.00 - 5.50
2.2)  Floodway . 1.50 2400 200 700 3,60 0.50 0.50 3.60
Sub-total of 2 20_55 - - - 14,60 4.35 1.50 12,50

3. Upper Agno River : - o
8400 1500 4,00 T.90 T2.40 4.4

48 AG309-AGISL 14.30 4009 R
L 14000 1300 6,00 3.00 5.30 6.00
(2) KG351-AG4OS 10,50 3500 R 12900 1500 2.00 4.10  4.50 2.00
) L 8200, 2600 1,50 4.0 5.00 | 1.50
{3.1} AG405-AG453 1¢.05 1500 R 5800 1100 2,50 0,15 “6:80 . +-2,50-
. L 6400 900 .55 2.00 0.50 2.00
{3.2)  AG§S3I-AGATI 9.45 2400 R 11200 1000 .~3,50 1.45 . 4.50 3,50
L 12000 1000 3.65 3.00 ‘2.80 0,00
Sub-total of 3 44.40 - R~ - 12.00 14,20 18,20 - 11z.00
- - - 16.70 12.10 13.60 9,50
Total of T 109,30 - R - - 45,45 35,25 28 60 ‘43,35
L - - 74,70 18,05 16.55 33,05
1¥, Tarlac River 1l0-year
1) AG180-TA200 | _ .
Ratarding Basin 8.10 - - - 8.10 0.00 0.00 0.00
(2.1} TAZ00-TA251 24.80 1700 7500 1300 7.50 6,30, . 11.00 7.50
{2.2) 251-TA265 4.15% 1350 5800 1900 0.00 2.00 4.15 14,00
Total of IX 37,05 ’ 15,60 §.30 15.18 7.50
Remarks: R= Right bank;L=Left bank;Q=Discharge
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Fig. 13.1.1 PROBABLE FLOOD DISCHARGE DISTRIBUTION OF AGNO RIVER
' ~ WITH/WITHOUT ‘RIVER IMPROVEMENT WORKS
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14.  ENVIRONMENTAL ASSESSMENT
" 14.) Objectives of the Environmental Study

The objectives qf'the Environmental Study on the Agno River Basin Flood

Control in ‘the Master Plan stage are as follows;
(1) To identify impacts on the environment cohcerned by the Projedt,
(2)- To evaluate the magnitudelsignificance of the impacts,

{3) To - judge whether the proposed projects need further environmental
study, and if so, to point out the effects to be studied in the

Feasibility Study Stage.
14.2 Environmental Impact Assessment in the Master Plan Stage
14.2.1. Methodology of EIA for the Project

*- Po attain the objectives of this environmental study in the Master Plan
stage, an Initial Environmental Examination (IEE) is conducted. IEE is
essentially an initial examination of the potential environmental effects of
the proposed projects based mostly on the preliminary informatién'readily
obtainable. IEE is thus a first’ approach to EIA by scooping, to be carried
out at a-depth only to determine whether EIA will be. required in the next

'Feasibility Study stage.

A checklist method is applied as a basic tool for IEE in this
environmental study, becauée it is one of the useful- initial tools for
ideﬁtificaﬁion of impacts and evaluation of their 'sigﬁificance. The
‘jéheckliét is ‘prepared by placing major items of environmental effects in
‘rows and. major p#ojéét components:in columns. The expected  effects are
evaluated by significance ranging from A to C for each project component
with : cla331ficatlon as posltlve or negatlve ~“The dheéklist items are
" selected by the. Study Team -’ taking into consideration ‘the features of the
'IPrOJect and the guidelines prepared by the Government of Philippines (GOP)
'and the Asian:Development Bank -(ADB). (Refer to Table 14.2.17
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14.2.2 Result of IEE for the Project

The results of the Initial Environmental Examination”for'the'Framework

Plan and the Long Term Plan are presented in Table 14.2.1.

Agno River

- The major project components of flood control in the Agno River are the
San Roque dam, the Moriones-0'Donnell dam, the river improvement works along
the Agno River and the Poponto fetarding basin. ALL of these components
could be expected to cause relatively. significant effects on the
environﬁent; in: particular, social impact due ‘to resettlement and

evacuation.

First of all, issues of resettlement of the local people are expected
especially in -the ' inundation areas- of :-the San Rogue dam and Moriones-
O'Donnell dam. Agricultural lands in the prospecfive'réservoir'areas'are
also affected by inundation. Secondly, erosion:problems in:thE'upstfeam-and_
‘downstream areas are expected because San Rogque dam and Moriones-0'Donnel
dam are located in the erosion-prone area with a slope of 8° - 15°.  Water
quality deterioration may not be caused by these dams, but eutrophication

and saline water intrusion might be expected.

- As for the river improvement works in the Agno River and the Poponto
retarding basin, these might have significant social impacts-due'to'the
acquisition of a right-of-way for new dike construction and -the inundation

by the basin.

Pantal-Sinocalan River

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

the river improvement works and Binalconan floodway.

The river improvement works mlght have significant- soc1al impacts due

to the acquisition of a right-of-way: for new dike ‘construction’

Although no crucial natural environméntal issues 'are expected by the

project, water guality deterioration in the downstream area of the Sinocalan
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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 ma jor components of the Cayanga-Patalan River flood control are the
river improvement works and the Bued clesing dike. The river improvement
works might have significant social impacts due to the acquisition of a
right-of-way for new dike construction. The Bued closing dike is not
planned to be constructed inside the river channel. It can, theréfore. he
considered that the natural and social environmental impacts caused by the.
closiﬁg‘dike are similar to those of the river improvement works except

flOOd.flOW increases downstream of the dike.

Several environmental impacts are ‘identified in the three project
areas. The degree of social impacts due to the location might be
_significant. The natural environmental impacts could be reduced by taking

proper countermeasures.
14.2.3 Conclusion of TEE for the Project.

{1} According to the EIA guidelines of DPWH, preparation of an EIA report
is required for the project because it includes two large scale dams in
the Framework Plan and the project area is considered prime

agriculturél land.

(2) Among the proposed schemes of the Framework Plan, the construction of
Ssan Roque, and Moriones-0'Donnell dams, provision of new dikes and

" extension of Popontc retarding basin may have significant environmental
impacts, such as'reéettlement problems and encroachment of agriculﬁur&l
lands. Thus, most careful attention shall be paid to those prospective

socio-economic impacts.

“{3) As for the other schemes, no significant“environmental effects would be
expected under'both the Framework Plan and Long'Term.Plan. However,
sdme_-natﬁfal environmental impacts of low or medium'significance may
'be'éxﬁeétéd;' ‘Fuirther énvironmehtal study is, therefore required to
IVisualize ‘the expected. impacts, and to find prbpef and possible

countermeasures. -
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15, REVIEW OF MASTER PLAN AFTER RESUMPTION OF STUDY
15.1 Suspension and Resumption of the Study

The Master Plan Study was executed in the period of May 25, 1989 -
February 15, 1990. The Feasibility Study commenced -on May 1, 1990 and was
scheduled to be completed by the end of January, 1991. However, the basic
study which was scheduled to start from August 1990 was suspended due' to the
"occurrence of an earthquake on July 16, 1990 which inflicted heavy damages
to the Study Area. -After review of the results of'the.earthquake damage
inspection cgndﬁcted from September- 9 to October 23, 1990, the homework of
the Feasibility Study was resumed on November 26, 1990 while work im . the

‘Philippines re-started on December &4, 1990.

The Steering GCommittee and the Study Team confirmed'the.followihg basic
principles for resumption of the study in the Joint Meeting held on December

12, 19%90:

a. ' The Masteér Plan of the Agno River Basin Flood Control established

in the Interim Report is unchanged.

b. The Feasibility Study areas selected ‘in the Interim . Report and
accepted in the Sixth Joint Meeting held on March 1, 1990, are
unchanged; the Upper Agno River and the Lower Pantal-Sinocalan

Rivers.
15.2 Review of Pramework Plan for Agno River
©15.2.1 Existing Condition After the Earthquake

Among the river facilities damaged by the earthquake, the most serious
damages have been identified over the diking system in the middle and upper
‘reaches of'the'Agno.River. In pursuing thé'féasibility studies, DPWH and
the ‘Study Team recognized ‘in thelFifthiTechnical Meeting held'on Januéfy_lh,
1991 thaﬁ'the-preéént condition of the flood control facilities shall be the
_cdnditiOn'immédiatelY'aftErithe“eﬁfthqdéke’becaﬂséiﬁhe’téstbratiOn wotks may
ﬁdt"ba*réalizéd:dué td'the:curréht'eédnomic condition. ~In ‘the wmiddle of

Fébfﬁary,’-héﬂéﬁer,"ﬁPWH"iséued “the ‘départment order ‘to restote all . the
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damaged flood control facilities;-espeeially dikes to the their original
condition before the 1991 flood season. Under this circumstance both DPWH
and the Study Team agreed to . set the condition after. the programmed

restoration works as the basic present condition for plan formulation.
15.2.2 Revision of Storage Capacity of Poponto Swamp '

The storage area and capacity curves of the Poponto retarding basin
were established anew using the new topographic maps with & scale of 1 to
25,000 and were compared with those made in the Master Plan stagé using the
‘0ld topographic maps with a scale of 1 to 50,000. The new topographic maps

were made available in December, 1990.. .

Figure 15.2.1 indicates that fhe new storage area and storage capscity
decrease by about 35% and 402 respectively at elevation 16.0 m. It is
assessed that this decrease is brought about by the difference in accuracy
of two different maps. Difference of contour lines of these maps is
illustrated in Figure 15.2.2. The contour interval of the 1:50,000 maps is
20 m while that of the.1:25,000 maps is 2.5 m. The supplemental contour
lines (2.5 m interval) of the 1:50,000 maps are interpolated by use of the
point elevations on the maps. The study adopts the new area and capacity

curves based on the following standpoints:

(a) The ground elevation of the 1:50,000 méps was surveyed around 1950
- 1960 and there is no way to verify.its accuracy at present,

while that of the 1:25,000 maps was surveyed in 1989.

{b) The elevstion difference cannot be explained by histerical ground
transformation, such as sedimentation. in the $wamp area in  the

past 20 - 30 years.
15.2.3 Review of Framework Plan -

The general layout of the Framework Plan for the Agno River 'shownin
Figure I0.2.3. was reassessed by_using-thE‘ﬁew'high watef'leveltbf“thé
Poponte natural retarding basin which is made higher due to reduction?of_the
new storage capacity curve. The.desigﬁ flood distrﬁbuiion of .the Framework
Plan shown in Case '3 of Figure 10.2.) was modified as shown in Figare

15.2.3. Tﬁe-previous and revised discharges are summarized below.
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Adopted Framework Plan The Case of Sole

Location Previous Revised River Improvement
: discharge . discharge .
River mouth 12,300 m3/s 13,800 m3/s 17,310 m3/s
Wawa ' 9,900 m3/s 11,200 m3/s 14,820 m3/s
High Water Level : .
of Swamp El. 16.60m EL. 16.67m

The project economic cost of the Alternative Framework Plans estimated
in Table 10.2.1 was reviewed taking. into account the cost'incréase of the
lower reaches -of the Agno River ~due "to ‘the increase is design flood
discharge. The results summarized in Table 15.2.1 indicate that the least
‘cost case is unchanged, and thus the adopted Framework Plan, combination of

river improvement and Poponto natural retarding basin, 1s unchanged.

The general léjout of the Framework Plan for the Allied Rivers shown in
Figure 10.2.4 ﬁas reassessed by using the new river cross-sections,
topographic maps and data. The Framework Plan, which.provides the basin
transfer of the upstream Tuboy River into the Angalacan River through the
Binalonan floodway is unchanged. The design flood"diséharge distributions
of the Framework Plan and the Long Term Plan are adopted unchanged as shown

‘in Figure 10.2.2. and Figure 10.3.1 respecfivély.
15.2.4 Modification

For pursuing the_Feasibility Study the following items were modified

~ based on the foregoing revision:
1) Design Flood Distribution of the Agno River
Framework Plan (1607year flood) Figure 15.2.3
. Long Term Plan -~ -  ( 25-year flood) Figure 15.2.4

.2) Stérage Area and Capacity Curves of Poponto'Swamp'.Figure 15.2.1

3). Project Economic Cost of Alternative Framework Plans = Table 15.2.1
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4)

6)

7)

8)

Project Financial Cost of the Long Term Plan
Table 15.2.2 (1/2)-(2/2)

Features of Design Channel of Agno River fof Framework Plan
Table 15.2.3 (1/2)-(2/2)

Features of Design Channel of Agne-River for Long Term Plan
| Table 15.2.4 (1/2Y-(2/2)

Design Plan of Upper Agno River .Figure-15.2.5 (1/5)-~
' (515)

Longitudinal Profile of Framework Plan ‘Figure 15.2.6
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Table 15.2.1 PROJECT ECONOMIC COST ALTERNATIVE FRAMEWORK PLANS

- A. AGNO MATN AND TARLAC RIVER - Unitt Million Pesos
Casa 1 Cage 2 Caso 3 Case 4
Solo ~ River ) River River
River Iuprovment Improvement Improvemsnt
Taprovement & Natural Hatural & Dam
: Ratarding Retarding
Ragin Basin & Pam
Agno Main Btream 11,472 11,050 10,810 11,202 .

’ (10,700} (10,485) '
Tarlac River 1,587 1,288 1,061 1,265
Moxiones-0. Dam - - 1,811 1,811
Sub-Total 13.059 *12,338 13,682 14,278

{11,988) {13,357) .
Produetion Foregone - - 340 360
Increase in Dradging 2,166 - - Z ,166
Reduction in Dredging - - ~-1,9719 | 1,979
Sub-Total 2,168 - -1,639 14,805
Crand-Toral 15,225 12,338 *12,043 14,805

(11,988) (11,718}
'Remarks

‘* The case of the least cost
The valued in the parentheses are the previous cost.
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Table 15.2.2 PROJECT FINANCIAL LOST OF LONG TERM PLAN
- FOR AGNO RIVER '

(Unit:1l.000 Pesos)

River Length (km)= F.C. L.C. Total
I. Agno River
1. Lower Agno River
(1) RM-AGO45 6.9 993,833 - 706,350 1,700,184
(2) AGO45-AG122 25.1 2,036,375 1,001,638 3,038,013
“13) AGL22-AGZB2 11.9 1,018,226 539,801 1,558,020
Sub-total of 1 43.9 4,048,434 2,247,788 ‘6,296}222
‘2. Poponto Stretch
{1y Bayambang Stretch - 10.5 ?6,139 '53,459 +12%;589
{2) Poponto Floodway ©10.7 685,238 312,500 997,798
Sub-total of 2 21.2 761,437 365, 350 -1,127[387
3. Upper Agno River
{1} AG309-AG351 14.3 299,418 225,551 ":524,969
{2) AG351-AG405 10.6 222,559 155,322 377,881
(3) AG405-AG473 19.5 871,344 429,655 1,300,999
Sub-total of 3 444 1,393,321 810,528 2,203,849
Total of I 109.5 6,203,192 3,424,266 9,627,458
II. Tarlac River
(1) AG180~TAZ00 8.1 456,111 184, 589 640,700
{(2) TA200-TAZ265 29.0 446,532 333,839 780,371
Total of II 37.1 202, 643 518,428 1,421,071
III. Agno River Tributary -
(1) Camiling River 20.0 - 225,737 161,015 - 386,752
{2) Banila River 30.9 459,202 314,534 T13,736
(3) Viray-Dipalo River 20.1 © 150,801 149,433 300,234
{4) Ambayoan River 8.7 101,274 78,013 179,287
Total of III 79.7 937,014 702,995 1,640,009
GRAND TOTAL (I+IT+ITI} 8,042,849 4,645,689

226.3

12,688,538
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Table 15.2.3 FEATURES OF DESIGN CHANNEL OF AGNQ RIVER
FOR FRAMEWORK PLAN (1/2)

RiveriAgno River
Design Flood: 100-yr

Agno R.
Tren Unit R - AGHS - AGES - AG109 -
AGAHS [AH ] AGIOO AG177
- Design Discharge m3/s ‘13800 13800 13800 12700
Distance n 6850 9050 15150 10500
Gradient of Chamnel Bed - 1/6500 116500 113500 1 {2000
River width n " 400-300 1500 1500 1500
Width of Chennel- Be.d m 100 300 240 260
Dike Helght (Ava,) m : 4.9 . 5.5 6.6 6.0
. Yater Depth m 8.73-9,75 §,75-11.1 1.1 S 11.1-9.7%
Low Channel Depth {Ave.) [ 6.5 6.5 6.5 6.5
Agno R Retarding 1>  Floodway Bayanbang 2>
Item Unit AGLTT - AGL8L - AGALY - AG282(Db)-
AGL81 ¢ AGIl4 AG320(Db) - AG307
Dasign Discharge wdfs 11200 - 3200 1000
Distance m 2200 710D 3800 9640
Gradlent of Channel Bad - " 112000 111600 1/1600 171850
River width n 1500 - 1200 250-1300
Widrh of Channel Bed " 00 180 130 80-100
Dike Helght (Ave.} m 5.6 6.7 5.3 3.3
Hatar. Depth m 9.74-9.56 9.56-7.80 7.8 8.5-4.1
Low Channal Dapth (Ava.)} m 6.0 4.0 4,0 5.0
1>:Retarding Basin stretch 2> iBayanbang Stretche of Agno R.
Agno R.
Ttem Unit .AGBZ_G(b)- AG35) - AG367 - AG4&l4 -
AG3351 AG167 AGAH14 AGEDY
Design Discharge nl/s 9200 8200 8200 §200
Distance - . ‘m 15930 8170 8150 5330
Gradlent of Channel Bed - 171600 1/1300 1F6635 11440
River width m %00-1900 1250-30G00 3000-2000 2000-1200
Width of Channel Bed m 180 180 180 150
Dike Height (Ave.) n 5.3 4.6 3.9 3.4
Watex Depth o 7.8 1.8-3.4 3.4 4.9
Low Channel Depth {Ave.) m 4.0 . 3.5 3.0 3.0
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Table 18.2.3 FEATURES OF DESIGN CHANNEL OF AGNQ RIVER
FOR FRAMEWORK PLAN (2/2)

RiveriAgno River
Design Flood: 100-y&

Agno R.

Icem Unit AG36T7 - AG460 - AG4GL - AG469 -

- AG460 AGAB4 AG46T AG474

Design Discharge mdfs 6400 6400 6400 6400

Distance : m 3120 1990 2420 . 2800

Gradient of Channel Bed - 1/280 11230 1/230 - 14230

River width . m 1500-3000 ’ 3000-2200 2200-1100 1100300

Width of Channel Bed m 150 150 ) -150 . 150

Dike Height {Ave.} m 2.5 2.5 3.1 3.4
Water Depth n 4.0 4.0 4.0-6.3 - 6.3-7.5 -

Low Channel Depth (Ave.) n 3.0 3.0 3.5 . : . 5.0

-'297 -



Tahle 15.2.4 I‘EATURES OF DESIGN CHANNEL OF AGNO RIVER
FOR LONG TERM PLAN (1/2)

River:Agno River
Design Flood: 25-yr

Irom Unit M - AGAS - AGBS -~ AGlO9 -

AG435 AGGS AG109 AG177

Design Discharge mSIS : 10100 10100 10100 9300

-Pistance ) m 6850 9050 15150 10500

- Gradient of Channel Bed - 1/6500 1j6500 1/3500 142000
River width = . .om - 1500 {1500 ) (1500 3 (1500 )

Uidch of Channal Bed m 360-250 240 200 200

" Pike Height (Ave.) ] 4.2 4.8 5.4 4.8

Water Depth m 8.2-9.2 9,2-10.4 10.4 10.4-9.1

Low Channel Depth {Ave.) o 6.5 6.5 ° 6.5 6.5
Agno R Ratarding I> Floodway Bayanbang 2>

Item Unit . AGL77 - AGlB] - ‘AG314 - AG282(b)-

' AG181 AG314 . AG320(b) AG307

Design Discharge m3fs 8400 - 5200 £00

Distance o 2200 7100 3800 9640

Gradient of Channel Bed - 142000 111600 1/1600 1/1850

River width .Y (1500 ) - 1200 250-1300

Width of Channel Bed o 200 180 180 80-100

Dike Height {Ave.) w ’ [ 4.7 4.2 ) 2.3

Water Dapth m 2.1-8.7 8.7-6.7 6.7 7.8-3.8

Low Channel Depth (Ave.} " 6.0 . 4.0 4,0 5.0

1>tRetairding Basin stretch 2>:Bayahbéng Streteche of Agno R. .
Agao R.

Irem © Unit  AG320(b)- AG3I51 - AG36T - AG4L1S -

: AG351 AG36T AGAL4 AGH53

Design Discharga m3fs 5800 5100 5100 ) 5100

Distance m 15930 . 8170 8150 5330

Cradient of Channel Bed - 1/1600 171300 1[_665 ‘11440

River width m 900-1900 1250-3000 3000-2G00 2000-1200

Width of Channel Bed - 180 . 180 130 150

Dike Height (Ave.) m 4.2 3.7 3.2 2.9

Water Depth m 6.7 6.7-4.7 : 4.7 4G

m 4.0 3.5 © 3.0 : 3.0

Low Channel Depth (Ava.)
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Table 15.2.4 FEATURES OF DESIGN CHANNEL OF AGNO RIVER

RiveriAgna Rivar
Design Flood: 25-yr

FOR LONG TERM PLAN (2/2)

Dasign Discharge
Distance

Gradient of Chanpsl Bed
Riwer width

HWidth of Channel Bed
bike Height {Ave.)
Hatar Depth

Low Channel Deprh (Ave.}

1500-3G00
. 150
1.8
3:6
3.0

AG460 -
AG464

'3000-2200

150
‘1.8
3.6
3.0

AGGE4 - ATAEY -
AG469 AGAT4
3800 3800
2420 280D
1230 14230
2200-1100 *1100-300
150 . 150

2.2 . 2.0
3.6-5.4 . Bi6-6.3
2,5 5.0
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15.2.6 REVISED LONGITUDINAL PROFILE OF FRAMEWORK PLAN

Fig.
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