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PREFACE

In response to a request from the Government of the Republic of the Philippines, the
Government of Japan decided to conduct a master plan and feasibility study on the Flood
Control for Rivers in the Selected Urban Centers and entrusted the study to the Japan
International Cooperation Agency {(JICA).

JICA sent to the Philippines a study team headed by Mr. Katsuhisa Abe, CTI Engineering
Co., Ltd.,, and composed of members from CTI1 Engineering Co., Ltd. and Pacific

Consultants International, five times between January, 1993 and December, 1994,

The team held discussions with the officials concerned of the Government of the Philippines,
and conducted field surveys at the study area. After the team retumned to Japan, further

studies were made and the present report was prepared.

I hope that this report will contribute to the promotion of the project and to the enhancement

of friendly relations between our two countries.

I wish to express my sincere appreciation to the officials concerned of the Government of the

Republic of the Philippines for their close cooperation extended to the Team.

February 1995

A

KIMIO FUJITA
President
Japan International Cooperation Agency



~ February 1995

Mr. Kimio Fujita

President

Japan Intemational Cooperation Agency
Tokyo, Japan .

Sir:

" LETTER OF TRANSMITTAL

We are pleased to submit herewith the Final Report on the Study on the Flood Control for
Rivers in the Selected Urban Centers, Republic of the Philippines. The report contains the
advices and suggestions of authorities concerned of the Government of Japan and the Japan
International Cooperation Agency (JICA), as well as the formulation of river and drainage
improvement projects. Also included are the comments made by the Department of Public
Works and Highways, Government of the Republic of the Philippines during the technical
discussion on the Draft Final Report in Manila.

The Final Report presents the Master Plan covering the four urban centers selected out of the
thirteen objective cities proposed for the Study. It also presents the Feasibility Study on the
river and drainage improvement projects for the two cities selected, Iloilo and Omoc.

In view of the urgency and necessity of socio-economic development, we recommend that the
Government of the Republic of the Philippines shall adopt all means possible to promote the
river and urban drainage projects to the next stage of project implementation at the earliest
possible time.

Finally, we wish to take this opportunity to express our sincere gratitude to the Government
of Japan, particularly, JICA, the Ministry of Foreign Affairs, the Ministry of Construction
and other offices concerned. We also wish to éxpress our deep appreciation to the
Department of Public Works and Highways and other authorities concerned of the
Government of the Republic of the Philippines for the close cooperation and assistance
extended to the JICA Study Team during the Study.

Very truly yours,

(J—

TSUHISA ABE
JICA Study Team Leader

Encl.: a/s



' EXECUTIVE SUMMARY

1 _ Background _

The geograph:ml locanon and chmatic condmons of the Phthppmes make it vulnerable to
flood disasters. Losses due to recurrent flood disasters have been serious obstacles to the
sustainable development of the country. The Govermnment of the Philippines has been

making a continuous effort to mitigate flood damage with the aim of providing a safer and a

| more pleasant living condiyior;ng_for the Filipino people. -

' However, most of the expenditures for flood control have been directed to Metro Manila

“and to large river basins with a catchment area of more. than 1,400 km®. Flood control

works for medium and small rivers, especially in regtonal urban centers, have been
neglected Smco the medlum and smill-scale river basms cover two-thirds of the whole
land area of the. Phlllppmes ‘flood damage affectmg a consnderable lot of the- populanon is

ajways a hmclrance to natlonal socio-economtic growth.

Therefore, it is essential to stimulate the regional economy through the even distribution of

'dovélopmeht Works‘in future national develop‘ment' plans A comprehensive flood control

'plan with a phased unplementatlon program is zmperatwe for medium and small-scale

rivers nataonwnde espec:ally those ﬂowmg in reglonal urban centers.

2, Objective

The objectwes of the Study are: (1) to collect and compile the existing data on

_representatwe ‘medium. and small-scale rivers in 13 urban centers and prepare a river

inventory based on the aforementioned data, (2) to formulate a master plan on flood control
for riVo_rs located in ih_o_four cities considered as priority areas for the Master Plan Study;

é_nd, (Gt oonduct_o_:t”eéoibi'lity study on the most urgent flood control project identified in

the Master Plan,

KRS Study. Area

The study area has been scaled down as the study ‘progressed, as follows:

Inventory Study : 13 uxban ce_nte'rs havm_g the total area'of 8,746 km® nationwide and

the related 21 fiye_xé.' L



Master Plan Study :

Feasibility Study

4, Project Works

4 cities havmg the, total area of 902 kmn®, namely Hoilo, chu :
Ormoc and Tacloban, and the 9 related rivers in. the Vnsayas with a
total area of 618 km ' .

Hoilo and Ommoc cities with a total area of 157 km and the related

; _ four nvers, namely Jaro and llmIo nvers in I]ollo Clty, and Amlao '

‘ and Malbasag nvers in Ormoc C:ty

The project works have been fonnulated in a stagewxse fasluon thc Master Plan and the

Urgent Plan.

Mastcr Plan

In the Master Plan. the project scale adopted 1s 50~yea: return penod for Tivers, and 3 or

S-year return period for dramage channels For the four cities.and 9. nvers, the ﬂood comrol

master plan formulated consists of the river improvement . and the dramage channel'

improvement, as tabulated below,

- City Prolecl Works " Dimensions " Major Structurés ©
Licilo River Impmvemenl Jaro = 189km  Revetment, Bridge, etc.
“Meile=" " 65km " Revetment, Bridge, ¢tc.
Conslructmn of Jaro = 48km Diversion works Diversion
Floodway LaPaz=  0.6km - ‘works
Drainage improvement 3 channels = 10,020 m
Cebu River Improvement! ‘Bulacao= 2.7km - ° Revetment, Drop, Bridge -
Kinalumsan = 4.0 km Retaining Wall, Drop, o
TSN Bridge
Guadalupe 4.0 km.. - . Retaining Wail, _Drop, e
Bridge
“Lahug= - 50%km -+ - Retaining Wall, Drop,
S : o . Bridge .
Subang Daku =5.5km Retaining Wall, Dmp,
Bodge :
Drainage Improvement 9 channels = 10,850 m
Ormoc River Improvement Anilao=.  1.8km Revetment, Diop, Bridge,
' Slit Dam '
Malbasag = 1.9km . - - Retaining Wall, Drop, . .
‘ . Bridge, Slit Dam - '
Drainage Improvement 2 channels =1,830m = .
Tacloban Drainage Improvement 7 channels = 15,930 m
Total - River Improvement 9 rivers = 50.3 km -

Drainage Improvement

Flood\_vay

21channeis = 38,630 m
2 floodways = 5.4 km




‘Urgent Plan

“The project scale for river flood ‘control in the Urgent:Plan is proposed to be a 20-year
retum period, The area of the Urgent Plan is delineated through the phased implementation
pmgram For limio and Ormoc cities, the urgent flood contro! plan is formulated as
tabulated below

City - Project Works L Dimensions - . Major Structures
Hoilo _ - River Improvement . lares 7.22km . Revetment, 2 bridges -
: _ : Toilo = 6.5 km Revetment, 4 bridges
Floodway Construction Jaro = 4.8 km Diversion works
" Drainage Improvement Ingore = 4,870 m °  Diversion channel = S80 m
' o Bo. Obrero= 4,220m - Diversion channel =200 m
Rizal = 560 m :
Omoc - River_ lmprovemeﬁl Anilaoz 1.8 k.m Revetment, 3 dmp, 2 bndge,
L s © 2 slit dams :

. Malbasag = . 1.9km . Retaining wall, 4 drops,
: : .. 2bridges, 1 slit dam
Drainage Improvement  lotao'= 1200m .

5 Project Cost

Master Plan

The total project cost of the Master Plan is estimated to be 7,535 million pesos, as tabulated

below, .
o {Unlt: Million Peso)

Clty/River -+ 1 . .~ . Construction® ..=.. .- - Compensation .- Total *
Doilo City : : 1,977.5 696.6 2,674.5
Jaro 1,257.8 5262 7 1,784.0
lioilo - 567.7 1381 n4.0

_ Dminagc L 1434 o 323 I VN

. Cebu Clty L. 16553 . _ 2,416.2 40715
Bulacae ' 128.9 1272 ' 256.1
Kisaluingan : 437 ., . -3 564.8
CGuzddlupe T 2534 . o 4223 ' 6757
Labug - T a8 .- 4884 . : . 8102,
Subang Daku . 166.7 ' 629.9 . : 996.6
Dralnage .~ . . . i o M08 . 4213 768.1
Ormoc City ' 377.8 65.6 443.4
Anilao . . 2129 335 246.4,
Malbassg 1440 29.1 173.1
Dmnagc . 20.9 ) 30 23.9
-Tacloba- Ci'ty . 2744 . 982 LY

. Deslrager. sl T ggai4n L 982 oo HMS6

. .. Grand Total ' _ 42584 L 32766 75350

¥ "'This Consists of M.un Consm.lcuon Cast, Administration Cost, Physical Comfngency and Engmcctmg Services”



Uggent Plau

The prOJect cost of the Urgent Plan for - ]lonlo and: Ormoc cities is- estlmated to.be
1,8688 million paios and its breakdown is tabulated below '

_ : (Unit': Million Peso)
City/River - Main Construction® Compensation Total

lloilo City . o 1,1944 2930 14874 0
Cdaro .o o 6028 o 0 1287 0 00 13LS e
loilo -~ = 4521 - 1381 - 5902
Drainage '~~~ 1395 262 - 1657

OrmocCity . . 3180 . = 634 . . 3814
Anilao oo 1798 L 33.5 2133
_ Malbasag S12890 0 029 . 1580
Draina’ge o 93 L . 0.8 _ _ 1_0,1 :

Grand Total . - 15124  35%4 18688

* This consists of Main Constniction Cost, Admlmstrauon Cost, Physical
Contmgency and Engmeermg Semces Cosi

6. Project Evaluatioil
61 Economic Anélysis

Master Plan -

The city with most effecﬁve' flood control plan for rivers is Ormoc City at an EIRR of
28.6%. Nexti in rank are Tloilo City at 21.9% and Cebu City at 19.8%. All the pro;ects are
viable from the economic point of vnew because the EIRRS exceed the 15% of opportumty

cost of capital in the Phlllpplnes

Regarding the total integrated project including flood control and drainage imprOVement'
projects in the four cities, the project in Ormoc. City is the most éffecti_ve froin the ecoriomic
point of view, because it ﬁas the highest EIRR of 27.8%. Next in rank is lhe-‘project in
Tacloban City, which shows a high EIRR of 27. 8% but. does not include river unprovemem |
schemes. loilo City and Cebu City show the EIRR of 21:3% and 21 1%, respectwely

Urgent Plan

The implemenfation périod for .lhe Urgent Plan projects' is assumed to be (a) one yEér for
detailed engmeermg services, (b) two years for cxpropnatlon of project sntes and
preparahon for construction; and (c) thrce years- for constructlon work in. llmlo City and two
years in Ormoc City. Accordingly, six years-are needed for lloilo City ancl five years for -
Ormoe City. R

-iv-



The economic indices of EIRR, NPV and B/C for the respective projects are summarized in

the following table.
Itemn . e .. loiloCity . . __ . ___. OmmocCity
River Drainage Total “River  Drainage  Total
_ Project. = - ] Projec;
 Under Present Conditions =~ = =~ - SRR SRR
EIRR (%) 278 59 26.3 ‘ 235 165 23.2
NPV*{Mil. Peso) 4,396 14 4,410 T 748 10 758
me 62 11 57 40 26 39
Under Future Condmons
‘EIRR (%) - - 38.6 139 0 370 - T 3286 26.2 323
NPV*(Mil. Peso) 13,450 184 10,634 1572 27 1,599
B/C* _ 13.3 2.8 12.2 7.3 5.2 1.2

._‘,Diseeunt' rate is 10% for the computation of NPV and B/C.

The whole mtegrated pro;ect m Ilcnlo C:ty gwes the EIRR of 26. 3%, wh:ch means that the
pro_}ects are viable even under present condmons The progects m Orrnoc City are also

viable because the EIRR is 23 2%

6.2 Envi'mnmental Impact Assessment -

The environmental impacts to be brought about by the implementation of the projects are

*limited to temporary noise, vibration and disruption of traffic during the construction work.

: ln general, ﬂie:pr:o}eet, by. its nature, will bring remarkable improvements on the urban

environment and living standards of the inhabitants.

On :t'he other hand, the house evacuat_ion, and land ,aequisi,t_iqn in the urban area are the main

§ocial impacts of ._t_he. project. Among the four cities in the Master Plan, Cebu City will

" encounter the biggest number of house evacuation, followed by Tacloban City, while house

evacuation in Hoilo City can be minimized by constructing the floodway through the
egricultﬁ:e' area.. The right-of-way acquisition in Ormoc City will be easier owing to the
city zoning ordinance for the riverine. Therefore, lloilo and Ormoc cities have less adverse

envu'onmenta] unpacts than Cebu and Tacloban cities.

Moreover envaronmental unprovements such as the unprovement of river scenery are

' expected by taklng the surroundmg envu'onment mto account in dBSlgnlng the ﬂood control

works m 110110 and Ormoc cmes The mtemew survey shows that 90% of the

pmJect affected pe0ple beheve lhat pro_}ect lmplememanon wnll be te thelr own benef' t and

'_th_ey_ will glyle. the_lr_uqnes! cooperation to realize s_qph beneflgs.



7.

71

_Conclusion E

Project Benefit

Other than ﬂood damage mmgahon the fol]owmg pro;ect benefits are expected

7.2

(1)

0verall unprovement of public works in the- city,. Which means that there will

be lesser damage to other mfrastructures or facxhues w:th the nnprovemeut of

' ﬂood control works

Rehable transportatlon systcm free from traffic mterruptlon caused by ﬂoods

Increase of Iand use potenhal and land value of the presenlly exlstmg

' ﬂood prone areas

Activation of the reglonal economy ‘with ‘the prowsnon of a ﬂood-free urban_:

center

Removal of sohd wastes dumped mto the nver and dramage channels as a

‘ resuit of the channel w:demng or deepenmg work

Erad_lcation_of offensive odor and unhealthy envuonmem with the removal of

solid wastes dumped into the channels. -

A clean and healthful urban community, and a safe and more pleasant living

. condition in the urban area, -

Enhancement of the aesthetic potentlal of the waterfront wnth the nverfdramage

' channel 1mprovemcnt

Gcn'eration of lo'cel employment du'rin'g" construction; and activation of trade

and mdustry because of the construction and related materlals that the prOJect'

~ would require,

". Recommendation

lloilo City

Aiming at the early realization of the Urgent Plan of flood control works in Toilo

Clty, the preparahon of funds and execution body for the compensalmn works shall

have 1o be started soon affer completion of thls Study, because the compensatmn

work is the most critical factor that will obstruct the smooth unplementatlon of the

Urgent Pro;ect Since the acquls:tlon of nght—of -way usually lmpedes the smooth

implementation of progects, ailocatmn_ of funds and execution “body  for ;he_

-vi-



@

compensation- works should be started soon after the completion of detailed

engineering.

Ormoc City.

The urgency of flood control works in Ormoc City requires expeditious

‘implementation. The required cost is small and compensation work is also easier

compared to Hoilo City because a éity zoning ordinance on flood-prone areas along
rivers was enacted after the flood in November 1991. Therefore, the flood control
works in Ormoc City can be implemented earlier than the proposed schedule with

the allocation of special funds and manpower.

It is recommended that a comprehensive study shall be made during the detail

design stage to evaluate if the river improvement works in Ormoc City can be

_undertaken with the full scale of a 50-year return period adopted in the Urgent Plan

stage, on account of the following:

»* The difference of 16% (62 million pesos) in the project costs between the scale

of 50-year and 20-year is very small.

« In the full-scale project of a'SO—year refurn period, the environmental design in
the river improvement works can be fully employed and project benefits will be

_ enjoyed earlier by people in Omoc City.

- i -
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" 'CHAPTER 1 INTRODUCTION

‘11 Background of the Study -

The geographical location and climatic conditions of the Philippines make it vulnerable to
flood disasters. The annual average flood damage is estlmated to be around 5.0 billion

pesos, and losses due to recurrent dlsasters are senous obstacles to development

.The Governmert of the' Phrl:ppmes has been makmg continuous effort to mitigate flood

fdamage with the arm of provrdmg a safer and more pleasant lmng condmon for the people.

- The flood control program is'13.8% (1 91 billion pesos) of the 1994 DPWH Infrastructure

,lnvestmenl and .24 billion pesos is proposed in the Medrum Term Development. Plan for
1993 1998

However most of the expendltures for ﬂood control were directed to Metro Manlla and to
large river basms havmg a catchment area of more than 1 400 km Flood control] works for
medium and small rivers, especiaily in regronal urban centers, were neglected Smce the
' edium” and’ small- scale’ river basms cover’ two-thirds of the whole land area of the
Philippines, flood damage affectmg a con51derable lot of the pOpulatmn is always a

lnndrance to national socio-economie growth

Therefore, it is essential to stimulate regional economy through the even distribution of
de‘veloPmerrt'works in future naliopal development plans. A oomprehensive flood conirol
plan'.wilh a phased implementation program is jmperative for medium and small-scale
rivers nationwide, esPecially. those ﬂowi'n_g in regional urban centers. In response to the
request of t_he' Govermnment of the Republic of the Philippines (GOP), the Government of
Japa_n (GOJ) decided to conduct the Study on Flo_od Control for Rivers in the Selected
Urban Centers in the Republic of the Philippines (the. Study).

The Study:has been carried out in stages. The Japarr International Cooperation
Agency'(JlCA), the ageocy responsible for the implementation' of technical cooperation
programs of GOJ dispatc’hed the JICA Sludy Team (the Study Team) to the Philipp.ines on
January6 1993, to carry out the Flrst ‘Stage Study (Inventory Study) Through the

- Inventory Smdy, which was completed in February 1993, four (4) priority urban centers;

namely; ]lorlo Crty, Cebu Clty, Ormoc Clty and Tacloban Clty were selected for the Second
Stage Study (Master Plan Study)

| _ The Master Plan was came__d out from March to Novembér.1993r Compiled in the Interim

) Report are the results of the Inventory and the Master Plan Study, _and. two (2) cities, Hoilo



: ) and Ormec were selectecl for the Tlurd Stage Study (Feasrbrl:ty Study) whrch commenced
on May 15 1994

_Thrs Fmal Report is prepared to present all results of the three-staged Study

'- '1 Objectrves of the Study

N The objectrves of the Study are:

: _scale rivers. m thrrteen (13) urban centers and prepare a nver mventory based

To c0]lect and complle the exrstmg data orr representatwe rnedrum and small-

e :on the aforemenuoned data

' ':"crtres consrdered as prrorrty areas for the Master Plan Study,

o

To fonnulate a master plan on flood- control for nvers located in the four (4)

To conduct a feasrbllity study on the most urgent ﬂood control prolect'

o ‘.""'.rdennf‘ ed in the Master Plan, and _'

L@

. To carry out transfer of techmcal knowledge to: Phrllppme counterpart
personnel concerned through the foregomg serres of studres and project-

b _formulatron inthe Phlhppmes and in Japan



CHAPTER 2 INVENTORY STUDY

21 Stndy Ares.

The study area for the nver mventory covers the representatwe medlum and small-scale
nvers m t.he thlrteen (13) selected urban centers (heremafter referred to as SUC or SUCs);
' namely, the crtles of Laoag, llagan Olongapo, Batangas Lucena, Puerto Prmcesa Legaspl
orlo, Cebu Tacloban Ormoc Zamboanga and Davao. The area and populatlon of the

ban ceuters and thear related nver basms are given as follows:

Item ;Nameof SUC Area ~ Population  Related Rivers Catchment

- No. .. - -(km) . (19%90) . o Area(km)
1L Laoag 7 1087 B3756  Laoag. . 1,319.0
2. lHagan . 1,394 99,120 Ilagan 11,8400
© 3., Olongapo ' 103 193,327 Sta. Rita 3 95.0
4, - Batangas 283 184,970 Kalumpang - . . 406.0 - .
S.  lueema 69 150,624 Tayabas L2690
6. ..Puerto Princesa* 2,107 . . 92,147 . h :
- 7. . Legaspi 154 121,116 . . Yawa 70.0
.8 ¢ MNoilo . . 5% . 309,505 . Jaro Y § b X (|
' S - . ~ Iloilo. 1060
‘9. Cebu ' - 281 - 610,417 . Bulacao - - 107
S Kinalumsan 17.8
“Guadalupe - 163
Lahng .63
: ' - | . Subang Daku 12.6
10, Tacloban - < 464 136,891 -~ . Mangonbangon: 4.9
- C Abucay : - 24
SR : Burayan 6.5
11.  Omoc = - 101 129,456  Anilao 252
S . . - Malbasag S
12, Zamboanga 1,415 442,345 Tumaga 2280
13, Davao _ 2,211 849,947 Davao 11,6230
Total ' 8,746 3,403,621 _ 6,508.8

* * Puerto Princesa is not related to or affected by any river,
debolgg!.. |
W Ramfali s

: :_To evalnate the safety of SUCs and then' related nvers agamst ﬂood extreme
.'ramfall condrt;ons were analyzed on the basis of dally ramfall Maximum daily
_'ramfall whrch measures the scale of ﬂoods is hlgher n. Luzon Regron and less in

" the: Vrsayas and Mrndanao reglons The recorded fi rst secorrd and terd maxrmum

o _ 4.da11y ramfalls for each SUC are glverr m the followrng table

S-.3 .



- (Unit: mmyday)

. Item . .

City . 1stMax. 2nd Max. - 3rd Max. . Recording

No. . . . Rainfall Rainfall  Rainfall =~ Period =
1. Laoag 5103 - 4984 . - 4372 31yrs. (1961-1991)
2. Dagan-. 7460 3497 3454 31y, (1961-1991)
3,7 Olongapd - 4718 - - 4494 14223 1B yrs. (1975-1992) -
/4. Batangas, ~ _  .7658 . .. 4992 . 2836 . 31yrs. (1961-1991)
S, Lucema . - 5577 - 3597 3060 20 yrs. (1970-1989)
6. P, Princesa 26937 . 12659 2520 . 31yrs. (1961-1991)
7. Legaspi. . ... 4846 .| 4586 . 4323 - 31y (1961-1991) .
8. lleilo - - - 3030 . 2556 2038  31yrs (1961-1991)

9. Cebu - 3740 12900 1128707 19y1s: (1972-1991)*

10, . Tacloban 2040 167.9 - 163.6 31 yrs. (1961-1991)
1L cOmmoc, oo 2591 2578 2171 22 yrs. (1971-1992)
_ _',12."_‘_*_,Zamboanga 1932 387 1175 30 yrs (1961-1990)

13 ‘::Davao e 174300 0001503 0 149,631 ys, (1961-1991)

' (2) 5”_:'fRiver Run'off

- _‘There are a few streamﬂow gaugmg stanons in and around the study area. The

_maximum dlscharge and. mean monthly dlscharge of the related rivers are given 1n

' Tablez 1. The range of sPec:f ¢ discharge in the related river basms is - from
ﬁl?.mafs/km tolSSm/s/km '

N :The range of runoff coeff:cnent of the related rivers is estimated'to be from 57% to

' _: 99%, and the average runoff cocfficient is about 75%. The study by NWRC/BRS 3

- gave the relanon of runoff to size of drainage area for Phlhpplne rivers, as shown m.
. Fig. 2.1. '

Socib-Eéo’nomx

()

Population

A}nong the 13 SUCs, the lér_gt_:st: SUCs in terms- of pOpuIati@n_ arethe cities. of

" rate of 42% on average.. Succeedmgly, Lucena, Davao Tacloban, Batangas and -

Davao, Cebu, Zamboanga and Iloilo in prder' of the number of popula_tibn, ‘which’
have more than 300 thousand in the 1990 census, Regarding populatioh growth
rate between 1980 and 1990, Puerto Princesa City had attained the hlghest annua]

'Zamboanga have growu at a hlgher rate than the nanonal average rate of 2.4% per _

annum, Laoag Clty showed the- Iowest rate of 1. 9% per annum

_ Clty populatlon in the 1990 census was clasmfned mlo urban and mral populahons

Table 2.2 shows the urban and rural pOpulatmns and thelr densnty m the 13 SUCs



. The following ﬁv‘e'(S) .'SUCs have been identified as the most densely inhal:ited

. Poblac:ons among 13 SUCs 0rmoc Batangas, Davao, Laoag and Iloilo in order of

_ populatlon densxty On the other hand; the poblacmns of Zamboanga Tacloban and-

| _.Olongapo recorded lower population density; less than 20 persons/ha. In pamcular,
| that of :Zamboanga City was only 9.7 persons/ha.

(2) Gross Reglonal Domesnc Product

“Among- Reglons related to ‘the- 13 SUCs, the GRDP of Region1V- (Southem |
*  Tagalog) was the largest, P148 billion in 1990. It shares approximately 14% of the
GDP. The Region’s'G_RDP per capita was £17.863; almost the same as the niational
'o_o_e., Per capita GRDPs of other Regions were Jower than llle _naticmél average,
Only. R_egioﬂ,Xl;(S_outhom 'Mindanao).attained close to the national average. The
lowest value' of GRDP per. caplta was shown in Region V (Bicol}, accounting for
.. P7,896 or less than half of the national one.

The Region which showed the highest growth of GRDP in 1990 is Regmn I
:(Central Luzon) at the growth rate of 7.1%. The second hlghest growth was
- attained by Region V11 at 3.9%. Regardmg the growth of GRDP per caplta the
fo_llowihg three Regions could slightly ‘exceed the national growth rate of 2.3% per
annufn during 1985 to 1990: Region V1l, Region 111 and Region V. Herlce .lhe
dlspanty between the reglonal per capna GRDPs and the natlonal one has gradually

been mcrcasmg as understood m Table 2, 3

22 Floods and-_Flo_o_d Contro_l-works

Flood Preblems

Floods in tHé::SUCS,' in generl, octur as a result of overbank flow of rivers and stagnant
water due to inadequate drainage systems during periods of intense storm' runoff. As shown
in Table 2 4, the. total flood area in the city proper of the 13 SUCs is 2,385 ha or 2.2% of

the whole urbamzed area.

Among the 13 SUCs the ﬁve (5) largesl cities m terms of ﬂood -area are Ho;lo Legaspl
Laoag, Ormoc and Cebu whsch have more than 190 ha of the flood area in each city proper.
' Regardlng the ratio of ﬂood ared 1o the total urbanized area of the c:1ty proper, Ormoc City
has the largest ﬂood area ratlo, followed by Batangas Laoag and llollo, ‘which have more

. 'than 9% of ﬂood area ’s rano



: Floodandl)amag Sl Lot h

- The Ot'ﬁce of thl Defense (OCD), Depanment of Nattonal Defense has eomptled damage
' records of ma}or typhoons ‘that occurred at the 13 SUCs as enumerated m Table25
Although the OCD damage records cannot be drrectly substntuted as ﬂood damages they
indicate . the tendency of flood damage condmons because most ‘of the major floods

occurred dunng the typhoons

Among the. SUCs Ormoc City has the largest msualty of 4,561 dead with total direct
. damages amountlng to 560 mrllton pesos The. damage in Ormoc Ctty Wwas mostly caused
'by Typhoon Urmg on November 5, 1991 ' ' '

_ In terms of populatron affected’ by the typhoon the largest are Cebu, legaspt, Ormoc '

Tacloban and Hoilo ifi order of populatron scale, which have more thari*100 thousand in the
- records The' largest affected populatron of 638 thousand in Cebu City for the last 11 years .
was brought by the madequate capacrty of rwers and dramage systems with mtense rainfall

in the busy c;ty areas

: Existmg Flood Control Works

The exrstmg ﬂood control works are as follows
(1) River |

'I'Ire condmons of extstmg ﬂood control works for medtum and small~swale rivers in

the Philippines are summarized as follows Tl'le mventory is gwen in Table 2.6.

(a) Main river flood control works 'areib'an_k -proteclion 'wor_ks ‘with" boulder

concrete revetments, or concrete walls without embankment, .
(b) . These structures were designed based on the records of past floods, -

©) There is no comprehensive master plan of ﬂood control :_for the medium and

‘small-scale rivers"exeept I.aoa'g and-Yawa rivers Which'have rather old 'plans.

(d) Maintenance works of ﬂood control structures are usually madequate due to

' budgetary constrairits.

© Expansron of SUC urban a:eas to low- lymg areas has mcreased the ﬂood |
damage potentral ' : R

(f) Most small-scale rivers in urban areas are clogged with heavy siltation and

dumping of solid waste/garbage.



As mentioned above, the existing flood control works have been partially provided
- only to prevent bank failure, not overflow. Therefore, every river would require

_ _rjvg__r imp:ro\igmexi_t works ;md_er_ a _{;qmprehehsive master plan of the river ,bas_in'.. 4
" (2)  Drainage
o -The results of inventory of lhe exlstmg dramage systems are gwen in Table 2.7, and

' summanzed as follows:

@ The pla:iniiig and de.sig'ning of drainage systems in the SUCs are 'condubted
. by the Planmng Dmsmn of each Clty Govemment and construction is

. executed by the Clty Engmeer s Off‘ ice.

_(b) For;h_e SUCs, d[amage netw_o'rks are _c_onstructed for densely populated areas;

the surrounding areas have no drainage works:

(c)  Only drainage pipes were installed at many placss without overall plans have
not been formulated. Therefore, inundation has been chropic due to the

insufficient capacity of pipes.

(d) Maintenance of drainage systems are rarely executed by local government-

organizations concerned. .

(e) Siltation in the pipes and deterioration of pipe capacity are remarkable.
23 Selection of Master Plan Stﬁdy ‘Area

Prioritization of SUCs

To select the master plah study areas, the priority of each SUC has been determined on the
aspects of necessity, urgency, benefit, and regional equality. - These four aspects are
evaluated by the following factors with data and information collected in the Inventory

Study. -

Item No. ~ Aspect : * Evaluation Factor

1. " Necessity . Extent of floods

2. . Urgency ' Flood control capacity -
3. - Benefit - Ext'ent of flood damage
p .

Regional Equality " . Improvement program




Selection ufStud Am '

Tbe cumulat:ve pomt of pnonty rankmg for each SUC is summanzed in TableZ 8. It -
. mdxcates that the SUC ranked at the hlghest is Ormoc followed by Tacloban, ]]o;lo Cebu
L Legaspi and Laoag, whnch have more than 10 pomts m the evaluatmn

“Evaloation ot Urban Comter

- 10to12points = . Ormoc, Tacloban, lloilo, Cebu, Legaspl and l..aoag
© 8to9points Olongapo, Batangas, Lucena Zamboanga Davao and llagan
‘-6'to7points' Dl -Puerto Pnncesa

| "As dlscussed and agreed between DPWH and the JICA Preparatory Survey Team, the _
four (4) SUCs of Tac]oban Omoc, Cebu and llo:lo a:e evaluated to have higher pnorlty
among ‘the 13 SUCs, and Legaspa and Laoag are also ranked at the same pnonty “Therefore,
the first fuur (4) SUCs are selected 4s the master plan smdy areas.

s8



CHAPTER 3 STUDY AREA

The area for the Master Plan covers four (4) cities; Iloilio?.'Cebi:; Ormoc a':id"'f‘aclc'iban. The
area also covers the 12 related river basins: of the Jaro, Iloilo (lloilo" City), Bulacao,
Kinalumsan, Guadalupe, Lahug, Subang Daku (Cebu City), Anilao, Malbasag (Ormoc
City), Abucay, Mangonbangon and Burayan (Tacloban)

For the urban dramage 21 dramage areas havmg an aggregate area of approx. 62 km arg
selected lo formulate the Master Plan namely, three (3) in Lloilo, nine (9) in Cebu, two 2)
~in Ormoc and seven (7) in Tacloban as three¢ small rwers in Tacloban are regarded as urban

-dramage channels The followmg tabIe gives mforrnatlon onthe study area,

‘Item - Name Qf,_ i A:ea Popujatlon _Related R:verl Catchmenu
No. SUC (km® ) {19%0) Drainage Dramage
: ' Area (km )
1. Ifoilo 56_ 309,505
- River . . _ Jaro 412, 00
S SO edle - 1106.00°
- Drainage ..~ | .. . . . IngoreCreek - -8.02
: S - Bo. Obrero Creek 3.89
G : Rizal Creek . 050
T 2. T Cebu . 2817 610417 © .
: © -River ' ' 'Bulacao 10.70
S .o ... Kinalumsan . - 17.80 -
" Guadalupe 16.30
Lahug - 6.30
SR : : "~ Subang Daku o 12.60
- Drainage R Mabolo Creek 278
: o I Lahug Tributary - .0.65
.- Tinago Creek 1.10
---. Pahina Central . 1.00
., Calamba 0.79
. . Sta. Teresita ~ 3.80
. Basag-San Nicolas © 0.67
Sto. Niio. 51
o _ o ~ Brgy. Inayawan 1.29
3 Ormoc -~ - 101 - ... 120,456 . - S
" ~River - Anilao . 12520
: Malbasag 11.10
& = Drainage + ... . . -t o LotaoCreek - .. , 103
. _ o R City Proper Creek 0.32
4. 'Tacloban - 464 - 136,891 G e
. -River, . . _Abucay _ o238
R o o " ‘Mangonbangon =~ 512
: Burayan ; 549
- Drainage S "~ Naga-Naga Creek 121
' ' : ' Langhas-Lirang 4.38
Pleasantville 1.25
- _ - Sagkahan 0.14
Total : - 902 1,186,269 - River o 630.99
' Drainage 37.93




31 Hydfnlog

Probable Max mum Dail Raln!'all

Pmbable maxlmum danly ramfa]ls at the reSpectlve stanons are computed by the lwal

Method as summanzed below

- (Unit:. mmlday)

. Cebu

'-Ormoc

Retum llo:lo o e  Tacloban
“ Period : Lo Lahug. 7 Merida e KT
: 2 _121 | 1914 o 1307 119.-_9__ N
05 15960 0 1235 00 1847 o 1461
S0 RI9LT 1487 - 22007 1612 T
200 0 22730 o L1675 0 02591 1745 0
50 . 280.70 1967 - 3095 1902
2194 ,349 0

100 s -j>3zs.-7.

Probable Flood Dischagge o

'201 3.

Probable ﬂood dlscharges of the rivers were compuled for 2, 5 10, 20, 50 and 100-year' R

return penods 'I'he probable dlscharges at respectnve base points are g:ven below:’

S R S _ (Umt m’s)
City : _River'_ : 2-yr 5-yr - 10-yr - 20-yr 50-yr - 100-yr.
loilo Jaro. 360 . - :493 696 966 1,391 1,765

Tigum* 146 . 204 293 415 - 616 797

" Aganan* L 214280 403 551 - 775 968

Hoilo +.190- - 255 - 314 390 - 584 T4

- Mandurriao*: 36 45 54 63 91 119

Cebu Bulacao 1100+ 140 164 187 214 236

: Kinalsmsan ‘109 140 162 185 213 235

Guadalupe 18 153 177 202 . 233 . 257

Lahug : 63 80 93 106 121 134

: ~ Subang Daku 107 138 160 181 209 229

Omoc  Anilao 247 0 313 362 453 603 719
___Malbasag 129 162 . 195 250 328

387

* Major tnbutary

For the urban dramage area, the probable ﬂood discharge is compuled usmg the Ratmnal

Formula. In this formula runoff coefficient is: determined dependmg on the land use |

conditions according to the table below Spec1ﬁc dlscharges of dramage areas in the four

cities are shown in Fig. 3.1.

sa0



'L'md Use in River Basm A Runoff Coefﬁcient

Urban Area-1 (Low Dens:ty, Reeudentla]) . D50
- Urban Area-2 (Middle Density, Residential) © 065
“Urban Area-3 (High Density, Res:dennal) .. 080
_'Mountam and Hill of Tertiary - - 0.70 - 0.80
Rolling Land'and Forest -+~ =~~~ =~ 0 7050-075"

Basin with Around Half of Flat Land . 0.50-0.75 .

Flood Inundation Anal!si

From the mundatlon mndltxons on record, flood discharge beyond the river channel flow
capacity w1dely spread ‘over ‘the low land. - To express the hydraulic condmon, the
Two-Dumensnonal Unsteady Flow Model was employed with the whole flood:-pione arca
dmded into mesh blocks of 250 m'by 250 m. : For Ommoc City, however, mesh blocks of
125 m by 125 m were applied.

On the other hand, stormwater inundation along the primary drainage channel was analyzed
by means of uniforra flow cohiputation ‘for each' cross:section of the channel, The
inundation area for cach channel was delineated by ehveIOping the inundation width at each -

_cToss-section.

' The max1mum lnundatmn areas and deplhs of a 50—year retum penod ﬂood in each river are

expressed in both pauems and t" gures and shown in Flg 32,

32" Flood Condition’

River Flood

The data on flood cdﬁditioﬂs Such as area, depth and duration are obtained for rather recent

floods during typhoons Rupmg (November 1990) and Uring (November 1991) as well as
'the monsoon rain: m Hoilo (July 1994)

(1) Typhoon Ruping

With heavy rains brought by Typhoon Ruping, the flood overflowed  at several
;sectioné of the river bank 'in the middle reaches of Jaro River. The flood peak
-r-_‘dlscbarge was estimated . at’ approx 800 m>/s which .is almost. equwalent to a

- 10-year return perlod ﬂood discharge.

'The flooded area 'was as s shown in Fig. 3.3, estimated at approximately 1,400 ha.
The flood depth was reported at0.5 to 1. 0 m, and flood duration was estimated to

be several hours



' "Durmg the typhoon in Cebu Crty, no overﬂow was reported in the middle reaches

-.of ﬁve (5) nvers However it has been reported that the a narrow belt along the

ceashore was ﬂooded due to ﬂood overﬂows in every lower reach of the five (5) |

. rivers. _The ﬂooded area was estrmated at approx 800 ha as rl}ustrated in’ Frg 3 4
' and the ﬂood depth was about 0.5m 10 1.5 m at the deepest srte Flood duratron

‘was rather short atl to 5 hours.

@ Typhoon Uring

LA brg flush ﬂood caused by the downpour. brought by Typhoon Urmg on November -
L 5,1991 swept Ormoc City. - A simple eomputatron of flood runoff shows the peak

-+ iood - discharges -of -Anilao “and Malbasag tivers -fo be 1600-700 m’/s - and

:':_-250-300m /s, resPectrvely 'I'hey eorrespond to ﬂoods of. about a 20-year return' '

period.

The ﬂood area is rather small at approx 200ha as shown in Frg 3.5; although. .

f]ood depths were reported tobe 1.5 m1to 4, 0 m at the deepest site:
@) Flood on July 29, 1994

]lorlo Crty suffered from wrdeSpread ﬂoodrng on July 2910 August 1, 1994 caused
. .by the unusual heavy monsoon rains, Masswe ramfall (319 rnm/day) was recorded
at the PAGASA Station near the }lorlo Arrport on July 29 1994 The heavy rain
started in July 28 and lasted for three days with a 3- day totai ramfa.!l of 628 6 mm

- Under this unpredrctable crrcumstance, 80% of Hoilo Crty was submerged for two
_ days/mghts eSpecrally low-lying arcas, and infrastructures were destroyed and

~ human actwmes dlsrupted The ﬂoodmg areas are plotted.in F:g 3 6. .

A total of 25, 000 families-at Jaro 'District in, Iloilo‘ City and 0ton in. Iloilo Province
were affected. More than two thirds of the casualties and tota.l/pamal destructron of

. houses have been. reported.

Stormwater Inundation

" The flood-prone areas in the urban area experience regular inundation brought about by the
inadequate drainage systems, :The major'inundatiorr'areas and conditions are given as

follows:
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. ltem o Inundation Condition _
"+ No. : Flood Area . Area (ha) - Depth (m)  Duration (hrs)
) " City Proper-Molo s places) 538 0.1-03 1.2
2..- " 'laro-La Paz (4 places) - 18.6 0.2-03 " 2
.3 Ingore Creek Upstreéam 424 7 03-10 2012
 Sub-Totali: o 148 - o
- Cebu T :
1, . Mabolo Creek _ 14.0 0.5 2
2 “Lahug Tributary - 80 . 03-06 1.3 -
3. Tinago Creek 212 0.3-05 1.2
4. Sta. Teresita Village 100 . . 05-12 1-2 -
5. St0. Nifio Creek 1806 - .02-03 1
_Sub-Total 572 . -
Ormoc :
1. Gov’t, Center 9.5 02-04 " .1 -
2, Punta 6.8 0.2-0.4 24 -48
3 . Lotao Creek 171, ... 05-10. . 6-12
4, ) Rizal Extension 4.1 0.2-04 2-6
Sub-Total = - - o 375 N o
" Tacloban
1 - Abucay River 16.6 03-0.5 5-6
2 .- Naga-Naga Creek _ 7.8 03-10 2-4
3. ', - Mangonbangon River " 40.0 +:03-10° 2:72
4. " Langhas-Lirang Creek - C 2440 0 02-10 0 - 2-24
5. - 01d Sagkahan Creck 1.2, 02-05 i
6. "Pleasantville Creek 18.2 - 0.5-08 1224
7. Burayan River 97.6 01-06 0 1-36
Sub-Total 2058 - _ e

3.3 Assets and Flood Damage

Socio-Econemic Projection

The Medlum-Term Phthpplne Deve}opment Plan for 1993 1998 presents the national
economic development pohmes to support the Iong term goa]s of poverty aJlevranon and

unproved income and wealth distribution. The major macro- economic ob]ectwes in the

medium-term p!an are: (a)ya’ sustamed and broad growth of output and employment

(bt) pnce stablllty, and (c) a sound balance of payments position.

As of Septernber 1994, the Medium-Term Plan is still under discussion'in the Government,

Tl.'l'er'efore the proposed ﬁgures as th.e aggregate torgets in the plan are not concete, which_

would be essentral to pro}ect the future socio- economlc frame for the current study In this.

.' study, however, the targets are apphed fo pro;ect the future framework although they are

still fentative. T_he targets-of GNP and GRDP during’ the perlod are p_roposed as follows:
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Mem 1993

1994

1995 1996 1997 1998 Average

GNP* . . 7598 B09.2 8699 9395 10194; L1213 -
Annual GrowthRa!e(%) 45 65 75 80 85.'_ 100 75
 PerCapitaGNP**. - . 114 119 124 131. 139 . 149 -
_ Annual GrowthRate (%) - 20 .39 . 48 54 60 - 76 .. 49
. GRDP Growth Rate (%) ' - L
Region VI~ - 28 67 71 77 . 81-.-.96 10
“RegionVII--© 7 751 76 98 106 ° 109 128 9.4

RegionVIIl __~ ~ "32 .42 49 67 68 ‘80 56
* Million pesos at 1993 constant prices.” R

@)

. ’I‘housarid' pesos at 1993" constant prices.
: Populahon Pro;ectlon

o 'I'hc future populatlon is pro;ected on the basis of the NSO pl‘OjCCthlI takmg the
1990 census mto account The followmg lable shows the projected pOpuIatlon in

| : 'lhe four cities up lo the year 2020

(Umt Thousand)

City 1% 2000 2010 2020

CMoilo - 0308 353 T 381 415
Cebu . 610 . 42 851 946
“Tacloban - .. . 136 oo 158 177 194
Ormoc 129 . 150 ' 168 183 ¢
: GRDP Pro_pecnon

By 2020, GRDPs in the respectwe regions were pro;ected at 1985 c(mstam pnces as

fotlows: .
S Itéim - ... GRDP (Billion Pesos) - Per Capita GRDP (1,000 Pesos) -
" Region VI E 155 (3.1) . | . 208 (23) E '
Region VIl - ' 206 (4.4) ’ C330 (32
Region VII1 . - M (25) o 104 (1.8)

_ Note: Figures in parentheses indicate the rate of increase for 1990

Assessment of ASSets o

Thls structure of damage losses is illustrated in Fig. 3.7. Takmg thlS stmcture mto :

conS|deratmn the flood damage lS esumated by lhe followmg items below B

{(a) . Direct damage whlch is dnv;ded into the ﬁve 1tems as foliows .

Dwelling units which mclude the bulldlng nself and the mdoor movable )

or household effects in it.
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Industrial '.establishments consisting of factory building, machinery,
‘ -equ:pmem for produchon inventory stock such as finished products,
_ _works-xn-process 2w matenals and goods for resale and expected profit
: th:ough productaon
: Trading establish’rnenls including store, fumitl.lre equipment inventory

stock such as merchandlse and matenals for sale, and expecled prof t

through damageable inventory of stock."

Palay production consisting of accumulated producnon cost and expected
T net income. ]mgahon facﬂmes are consndered to be a kind of physical. |
._ mfraslructurg, : 7 |

Irllarld. ﬁshe.ry production répresented. by prawn farm consisting of-

* accumulated production cost expected net income.
'(b.) .. Alnl.’r‘éstru‘cm‘rk_:aldahlage,ﬁotll Qogial and éhysi_cél, is assumed to be 35% of the
. above direct damzl_ge, as derived from_ similar studies and past ﬂoocl ldam.agie;

records,

© lntliréct damage -comprises (i) opportunity losses of business and/or
productlon actlvmes and (ii) emergency activities. Business losses take into
account only the affected establishments in the manufactunng and tradmg..
sectors while damage due to emergency activities and operation losses are

_ based. on._lhe,govenunent flood damage reports. However, due to the
.;-ambiguity of dala, lhé amount of indirect damage will be assumed 1o be the

same 10% of the direct damage. -

Probable Flood Damag S

Flood damage :s calculated as a product of damageable property, and damage rate. The -
' damage rate for assets vulnerable to flood is determined wnth'mundatmn depth. - The results

of respective Tivers in 'llo_ilo‘,'-Cebu and Ormoc cities are summarized in the table befow.
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_ R . _ . (Umt MnLhon Pesos in Ecorzomnc Tenns)
CCity/ T RemmPenod(Yea:) :

CRiver: . 2 8. 10 20 50 100 -
Iloilo City © 389 . 583 '_837 - :‘1._125 .1,378 1,591
JaroRiver - . ° 290 405 558 - - 751. - 921 . 1,041
HoiloRiver .99 178 279 314 . 457 550
CebuCity -~~~ 356 - 597 752 1016 = 1,325 1515
Bulacao River s A4 T4 o 830 9 102 108
Kinalumsan River - 65 - 123 180 277 . 331 . 355

- Guadalupe River =~ 80 -7 71592137 033300 441 518
LahugRiver -~~~ 9% 144 - 168 186 . 291 + 365
"Subang Daku River 71 97 108 126 0 1600 - 169

Or_mocCll:] oo 106 . (186 205 c 229 252 262

In the same manuer ﬂood damages of poor dramage areas_in Ilmlo, Cebu Ormoc and

Tacloban are summanzcd in the table below

(Umt Mlllmn Pesos in Economlc Terms)

City - - ol S Retum Period (Year) A

loilo City . =~ 14 15 16 16
Cebu City -~ 18 167 - 167 . 168
Ommoc City 2 2 2 3

~ Tacloban City o 78 - 98 102, 107
34 .'E'hv_'i'l"srzx'ment: '

EIS System
The EIS System refers to the entire process of organizatio’ﬁ administratibn'and proéedure
institutionalized . for the purpose of assessing. the sxgmﬁcance of. effects of physical

development on the quality of the environment.

.....

The Enwronmental lmpact Assessment (EIA) is done durmg the feas:blllty stage of l.he
pro_pect cycle where inputs from the study can really help in shaping a pamcular pm]ect 1o

be both environmentally sound and economically viable, - It should'be started as early as

possible and in parallel:with other studies so that the env:mnmental consequences of the..

project can be taken into account from the earliest planning stage. Recommendanons can.

~ also easily be implemented without considerable change in- plans and increase capltal_

outlay.

The Environmentally Critical Projects and Areas fall under the scope of the EIS system. -

Proponents are required to apply for ECC before these projects can be implemented.
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The DPWH is preﬁarih'g a Dgpannient Order (DO) to revise Ministry Order (MO) No. 72
. proclaiming certain arcas and types of projects as environmentally critical and within the
scope of the EIS system. New guidelines proposed in the draft DO are to supplement other
infrastructure projects as the projects covered by the EIS system in'cor_lsonanc'e with the
_ Memorandum of Agieem'eﬁt (MOA) entered into by and between DENR and DPWH dated
26. June 1992, The supplemented projects include development, construction and
maintenance of national roads, bridges and major flood control infrastructure projects.
© "Major flood control project” refers to ariy_large scale activity which will involve river
control wdrk’s, channel wid'ening, dredging and embankment and urban drainage works
including cross draina_gé of diversion highway. The project cost of this type of project shall
“be at least one hundred million pesos (R100,000,000) or more. The DO is expected to be _
sighéd and to take effect within 1994, Therefore, it is desirable that the projects proposed
in this study should follow the EIS procedure. |

_Pf'ocedure of EIS System

The EIS was conducted in accordance with the procedures for EIS system, as shown in
Fig.38.
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 CHAPTER 4 MASTER PLAN
41 Planning Conditions

'_ pm,eét Scal
.The pro]ect scale of the Master Plan is proposed takmg the followmg condmons into
account
__(15_ The ﬂood d_arnage poten_tial and ﬂoodzcontrol__capa.iei_ty of the :ri_ver bes_ins:;_.
©(2) ‘The rhﬁgnitude of'recorded maximum ﬂoods in the river basins; and

(3')' ' The project scale employed in ex1stmg and proposed ﬂood control pians in

" the Philippines,

‘The pfoject scale of the Master Plan for flood control of rivers in this Study is generally
proposed at a 50-year return period in consideration that: (1) the objective rivers have only
a small catchment area but they are located in regional urban centers, and, (2) the magnitude

" of past maximum floods as estimated by ramfall frequency analysis is 30- year to 50-year |

‘retum penod
As for urban drainage, a higher scale of S-year retum period is applied to major drainage
Sj}st_emé with drainage areé_s of more than 50 ha, while a lower scale of 3-year retor'rrperiod

is adopted for those with less than 50 ha,

Target Year

The target year of the Master Plan is proposed taking the following conditions into account

whlch have to be consmtent w1th the background and objeenve of the Study: -

c(1): The four cities selected for the Master Plan.in the First Stage Study shall
represent the 13 urban centers and all medium and small-scale rivers in the

country which have flooding problems;

- _(2)}' Periods for implementation of flood control works for the respective rivers
are d:fferent dependmg on scales and areas of flood problems and the
soclo-economlc and financial condmons therefore, the target year shall be set

~ atthe fanhest time possible for estlmanng physical conditions; and
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(3) Flood control plans are parts of natlonal and reglonal develo;:ment plans;
hence, the target year and purpose of the former shall be consrstent w:th the
latter

-The Nauonal Physncal Framework Plan for 1993 to 2022 has been arranged by the -
"government as-a long term development plan in addmon to the Medrum-Term Reglonal

: _Development Plans for 1993 1998 proposed by respecnve NEDA reglonal ofﬁoes ln

accordance w1th the aforemennoned condmons “the year. for completion of ﬂood control _ .

_works in the 3 urban oenlers (one urban center for each ' reglon except the- Natlonal Capltal |
| _' Reglon) is-assumed to be the year2022.-- :Therefore,gthe_ target year of _the Master Plan_of :
flood control for the four cities is proposed to be the year 2016, while that for the 13 urban

' centers is assumed to be the year 2022, The implementation plan is shown in Fig. 4.1,

42 _;Fl'o_od:Control Plan .

River

Based on. the pro;ect scale proposed for the rlver ﬂood control plan esumates of desrgn
dlscharges of river improvement works were- made a8 presented. in Fig. . 4 2 10 44. The_'.

estimates were denved from the river flood control measures descnbed heremafter.

(1)  Jaro River
‘The flood control p]an' isa comb_inatio'n of river improvemeni works for 189 km of
Jaro—Tigu'rn River and 3.0 km .'for‘A.ganan' River and two floodways; 48km 'of__.lar'o |
Floodway and 0.6 km of La Paz Floodway for the flood disch_arge'of Jaro River to

lloilo Str'ait.

The proposed allgnment and typlcal cross-sectlons are shown in an 4.5 and the
'proposed longltudmal proﬁles are also glven in Fag 46 The related rwer'

' structures are provnded as follows '
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River Structure - - Dimension/Site Remarks -

Earth Dike 26,700 m o Jaro River
Revetment =~~~ - 12,7250m-
_Diversion Works L 2 sites Jaro & La Paz Floodways
Groundsill .~~~ " 3sites o s '
_Sluice with Slide Gate . ..~ 2sites
Sluice with Flapgate ~ 10 sites -
Invert Siphon -~ . © © ° 3sites - - . Jaro Floodway
Bridge a 2 sites Reconstruction
Bridge - - s o 4 sites - New
Toilo River

For the hiaiﬁfstféam of lleilo River, channel improvement works for 6.5 km from

the river mouth such as raising of river banks and dredging are employed to confine

“the design flood discharge and to protect river banks.

In the urbin area along Hoilo River, a concrete dike is employed to minimize land

acquisition and house evacuation. Besides, earth dikes are provided at the fishpond

.area. R

" The proposed alignmenit and typical cross sections are shown in Fig. 4.7 and the

* proposed longitudinal profiles are also given in Fig 4.8. The rclated river structures

are provided as follows: -

River: Structure - : Dimension/Site : Remarks ..

Earth Dike .~ - S 3430m : For fishpond area
Concrete Dike : 4,780 m _ " For urban area
Revetment o 300 m

Sluice with Flapgate 5sites .
Bridge Protection Works 1,200 m’ For 3 bridges

For Mandurriao River, | the main tributary of Iloilo 'River, only channel

improvement for 4.8 km from the confluence with loilo River is employed.

' “The -proposed alignment and typical cross sections -are shown. in Fig. 4.9 and the
“proposed longitudinal profiles are also given in Fig 4.10. As for the related river
' -stthctures, two sluices with slide g_a'tes, two sluices with flapgates and three bridges

-~ shall be constructed or reconstructed.
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_Rwer unprovement for 4,0 km, such as wu:lenmg, excavatmn dlkmg and revetment

©)

P—
“River imﬁfbvémélit for 2.7 km is feqlilréd to increase channel flow capacity,

The ‘élléhnel"éllgﬁmenl' and typicalr"wc't(‘)ss-seétidn are slloiivﬁ mFlg411 The ‘

design nverbed is set at the average exxstmg nverbed siope 'Ihe longltudmal-

| proﬁle is showu in Fig. 4 12. 'I‘he related river structures are as follows

" “River Structure .7 . Dimension/Siie R Remarks

Earth Dike ' 1,400 m T

Revetment . 680m -
~ Drop T ‘8 sites - - SR
" Bridge - . 1site __ Reconstruction’ -~
Kmalumsan River

-works is requu-ed to increase fiow capacuy and stabillze ﬂood ﬂow

The chsnnel al:gnment and typical cross-section are shown in F:g 4 13. The

- demgt_l_nver_be_d is set along the average exlstmg_ nverb_e_c_l.: Since the velocity along
:'me_upp_er s_t_retéhris more than 4 m/s, drops are prl)v_ided,algng'-.the stretch, The

" longitudinal "proﬁlc is shown in Fig. 4.14. The related river _strﬁqturgs are as -

follows:

River Structure " Dimension/Site __ Remarks
Retammg Wall _ 8,000 m '

Drop ~ 9sites . T
Bridge ' - Gsites . Reconstruction
Guad_alube River

River improvement for 4.0 km is the optimum measure for flood control. - .

- The channel alignment and typical cross-section are shown.in: Fig. 4.15. The

design riverbed is set along tht_:-aVérage existing riverbed,” Some drop.é-axe provided

to reduce the flow velocity... The iongiludinal-pfdflle is shown in Fig. 4.16. The

related river structures are as follows;



- River Structure - © - . - Dimension/Site: ~ : Remarks :

®

)

®)

Rewiming Wall  6400m _

Drop . . _ " 3sites’

Bridge 4sites - - Reconstruction
I.aiiug River .

River improvement for 5.0 km such as widening, excavation and revetment works

is required to confine the flood in the river channel,

The chahxiel".ja_ligﬁment and typical cross-section are shown in Fig:."4.17. The

' design riverbed is set along the average existing tiverbed. Some drops are placed to

reduce flow velocity. The longitudinal profile is shown in Fig. 4.18. The related

river structures are as follows:

River Structure. ~ ~ Dimension/Site = Remarks® -
Retaining Wall 8,000 m’ '

Drop - . 6 sites _
" Bridge -~ oo oo 10 sites: : -~ Reconstruction
Subang Daku River

River improvement for 5.5 km such as widening, excavation and revetment works
is required to confine the design flood discharge. '

The channel alignment and typical crijs;é-sgction are shot_#h in'Fig': 4.19. The

design riverbed is set along the average existing riverbed, Some drops are provided

to reduce flow velocity. The longitudinal érbf_ile is shown in Fig. 4.2().; 'The related

river structures are as follows:

River Structure - Dimension/Site Remarks

" Retaining Wall- -~~~ 10,500 m
Drop- .. . . 2sites R
Bridge ' Bsites " Reconstruction -

Anilao Rivcr' _. :

‘River. irnprove_mei:t_o_f 1.8 km in the lower reaches, emphasizing realignment of the -

- river éourse_ié;requi;éd. ‘Two slit dams shall-be provided to stop floating logs. : ' ..



The proposed ahgnment and typlcal emss secoons are shown m Fxg 4.21 and the o

proposed long:tudmal profiles are also gtven in Frg 422, Other than the sllt dams

river structures are provrded as follows

River Structure -

Dimension/Site

Remarks
 Earth Dike 1,800 m _ '
_ - Revetment - o 4000m s
- Slulee with- Flapgate Isites
. Birrdge, o 3sites Osmefia Bndge is under

9 Malbasag River .

oonstructton

River lmprovement of 1 9 km in the lower reaches emphasrzmg reallgnment of the

_' river course 1s requrred Asi in Amlao Rwer, a slit dam is proposed to stop floating

logs and debns flow

-The proposed alignment a'nd typical (L sections are shown:in Fig, 4 23 and the -

proposed longrtudmal profiles are also given in Fig. 4:24. Other than one slrt dam, '

the related river stmctures are as follows

River Structure

‘Dimension/Site Remarks: . -
Earth Dike 1,250m - M
Retaining: Wall 2,400 m
“Revetment 1,250 m
‘Sluice - dsites
Drop 4'sites . o
Bridge 2sites " Reconstruction

Urban Drainage -

Channel improvement such as widening and 'deepening the drainage channel'exeluding '

diking is ba51cally ‘adopted for all objectwe watercourses Improvement works ; are planned

to remove acute bends and constrictions, bottleneck culverts and bndges, squatter -

encroachment and clogging with sediment and garbage =

Embankment 1s, in -principle, not adOpted for drainage channel . unprovement smce.

inundation water could be drained. by gravtty Constructton of pumpmg station is ‘not also |

physically required,
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Conside'ring the ease of operation of drainage systems, the existing drainage channels to be
irﬁproved are, principally, to remain as open watercourses, not to be enclosed by box
culvert. As for the improvement of the exrstmg four dramage mains in Cebu, however the

box culvert type of drarn is proposed since they are to be located under the exrstmg roads.

A smgle trapezmdal shaped sectlon wnth slope protectlon is typrcally employed for
under urbanrzed areas whrle a rectangular shaped section formed by retammg facilities is
:employed for densely urbanized stretches in consrderanon of the dtfﬁculty of land

_ acqursrtron and house evacuatron/settlement

The bank slope for a trapezondal shaped section talces three gradlents, 1 0.5, 11 and 1:2,
dependmg on the progress of urbamzanon A summary of the cross-sectron types employed :

_for the Master Plan is shown below. -

“‘Type. -~ Shape -~ :° ‘BankSlope .Slope Protection - Land Use

I .- . Rectangular - = Vertical = Retaining Wall Dense Urban
I Trapezoidal 1:05 Lining Medium Urban
‘M - Trapezoidal ¢ 1:1- - Lining~ - Scattered Urban
v Trapezoidal .. 1:2 . Sodding Open Space

The total length of dramage channels in the four cities is 38 630'm. The breakdown of

_ rmprovement works is as follows:

City ... . .- Improvement L_en‘gth', .Remarks

_ - {m) :
NoileCity -~ : "+ "~ 10,020 - - 3'channels
Cebu City 10,850 9 channels
Ormoc City . 1,830 2 channels -

Tacloban City ' 15,930 7 channels

Non-Structural Measures

' As descrrbed before concermng the current conditions of rrpanan areas, flooding problems
of the fivers. are partly broughl about by encroachment of houses, deposit of solid
'was(e/garbage, as well as lack of pr_oper maintenance on river channels, Therefore,
no_n:-structural measures such as land use _reguiatiowzoning, afforestatiorr and enforced

maintenance works will be effective.



'I‘he non-structural measures requrred for the respeenve river basins are dlscussed below

: }:. Thxs measure shall be employed for all nvers, esPecrally npanan areas along river

' La.nd Use Regulauonfloumg

‘ e channels Houses have been bullt on the nver banks even msrde nver channels All

R B five nvers m Cebu Crty have a problem of encroachment on channels Subdrvrsrons

| J!:j;to be developcd in the upstream hﬂly ma Of Ceb" C"Y Sha“ h"“’e ‘0 be “‘ee“"-d- o

: th.rough land use regulanon

AT nver code or structural standards is necessary to control and avoid the problern
- ‘ . Zomng regulatrons along rrver channels as rssued for Amlao and Malbasag nvers m "
Ormoc Crty shall be enforced |

The mrddle reach of Trgum Rwer in Ilonlo is dendntrc in shape and has a wrde_.-

- ﬂoodplam whrch is partly used for r1ce paddy 'I'hrough the hydrologlc analysns m

@

G
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o thts Study, this mrddle reach has ‘been ldentrf' ed to have a large ﬂood retard:ng

eﬂ'ect Land use regulatlons will mamtam the functron of the mlddle reach as 2

"-retardrng basm s0. as to reduce flood. dlscharge to the downstream areas. . The

o locatton of the proposed retardmg basin is presented in Frg 4, 25

Afforestation

Watershed management has been practieed for the catchment area of Buhisan Dam

on Kinalumsan River. The upstream areas of other rivers in Cebu Ctty will requrre :

_ the same watershed management works mcludmg afforestamn

Enforced Maintenance
Most of the river channels are used as dumping sites for city dwellers’ wastes and
garbage. Wastes have accumulated in the channels, and channel ﬂow capacny has

been very much reduced in all rivers in Cebu City.

Enforced mainténance works to remove solid wastes and Sediments'front Tiver and

dralnage channels will be effectrve to recover ﬂow capacrty and to restore a pleasant .

nvor environment,

Construction Plan and Cest Estimate

Construction Plan -

The following basic conditions are taken into consideration for the construction plan and

schedule:
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:(1) * Qutline of Work -

" The work ' items and their voh’im'es"for'tﬁe river improvement lengths in the four

cities are given below. =
Item Particulars -+ Unit " Hoilo -~ Cebu Omoc .
No. - ' Co oo {2 ivers) - (5rivers) (2 rivers)
1.  Excavation 1,000m’ 3,144 1,176 391
2. - Embankment 1,000m> 598 . . 30 .. 45
3.  Dredging. - 1000m’ 1,265 - -
- 4..- .. Revetment . .. 1,000m 1T N T .- 10
S50 Retaining Wall om0 - ' 42,400 2,190
6.  Backfill Concrete ~ ~1,006m>° - 43 9 105
7.  ‘Sodding 1,000 m* 275 39 22
8. Gravel Pavement 1,000 m* 183 16 22
9. Drops - m . 528 - 219
10. © Bridge - o o miot 51000 0 6,665 - 2,080
1 Slit Dam - - No. - - .3
The work items and volumes of drainage channel improvement in-the four cities are
summarized in the following table: '

- Item Particulars Unit ~ lioilo Cebu Omoc Tacloban
No. L (3 channels) (9 channels) (2 channels) (7 channels)
1. Excavation 1,000m” - 178 85 6 183
:2. . ‘Revetment - :1,002_m-..' <17 SRS U ST 3 25

3. Bridge = m 1,100 . 285 174 ' 480
(2) ' Standard Construction Method
Co_histructioﬁ__is, to be. caried out by.- conventional construction methods using
standard types of equipment, ' '
(3) Construction Period

- Bds_ed on the. construction capability and budget availability, river and drainage

impr_ovemenl works are carried out for periods of three and two years, respectively.
Cost Estjmate '
The conaitions for éo.st estimate are as follows:
-' - - Project Cost |
| - Project @st-_is_estimateq o_n‘;l;e. _foll_o@hig_assumﬁtipné: .

()  Construction works are to be exéguted by the contract system; . -
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“Unit cost of each constructnon work :tem is estunated on the umt prrce basas, )

©

| except | for some work ltems whlch are wtunated on lump surn/percentage

L@

bas:s,

Unit prices are based on the price level of June 1993; and

* Local currericy is used for the cost estimate. -
’ Constitutibﬁ*of Project Cost

' “The financial pro;ect cost consists of mam oonstructron cost compensatron cost_

- _;admmlstranon cost engmeenng cost, a.nd contmgencws

. 'Main Constructlon Cost

- The mam coastructlon cost con31sts of the cost of preparatory works main works

and mlscellaneous works.
O Prepératory Works
“The cost of preparatory works for flood control. and river improvement is

- estrmated at 15% of lhe cost of mam construcﬂon works
(b}

The cost for main works is computed by muluplymg the umt cost w1th the

.Mam Works R

work quantity. The unit cost of each item consists of drrect cost and mdlrect'

cost. - The direct cost in unit cost consists of matenals cost equrpment

'expenses and labor cost. lndlrect cost ‘consist of four 1lcms (r) overhead,

'contmgencnes and mnscellaneous (OCM) '(ii) profit; t; (i)’ mobrhzatron and

- demobilization expenses of the contractor; and, (iv) va]ue added tax (VAT).

(©)

Miscellaneous Work's

The cost of miscellaneous works is, in general, ‘accounted as'10% of the sum -

of préparatory works and main works.

Compensation Cost

Compensation cost is divided into land acquisition and house evacuation. ~*

Administration and Engineering Services

Administration cost for the governmient is compuited at 5% of .'th_é sum of the main

construction cost and compensation cost.
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‘The engineering: services cost is to cover the detailed design and construction
supervision; thergfore,_l_G% of main construction works. is- adopted as the rate of
gng'i_neeri:hg't cost._i_ o
() Ph‘ysical Conﬁngen'cies S
o ‘PhySlcal contmgenc:es are usua!ly estlmated at 15% of main construchon cost and
" cornpensatmn cost excludmg engineering services cost. L
Pmiect Cos

'I‘he total pl’DjCCt cosls of the. optimum . ﬂood control plans are estimated at

- 7,535 million pesos as given b_elqw,.,_'I_'he breakd_own is shown in Tables. 41t04.7.

_ _ . (Unit: Million, Peso)
City/River - . = Construction®* - = :Compensation = " - Total

TleiloCity . .~ . 19779 . . 6966 . 2,6745
jaro 1,257.8 - 5262 1,784.0
lpilo- -~ 15677 1381 - 7148 7
Drainage ~ -~ . . 1434 . . . 323 . ., 1757
CebuCity - =~ 71,6553 24162 0 40NS5
Bulacajo . .. .. . 1289 - . - 1272 2561
Kinalumsan L 243.7 : : 3211 564.8 -
“Guadalupe 7 02534 4223 - 6757
Labug . .., 3218, . 4884 8102
. Subang Daku - 366.7 _ 629.9 996.6
Drainage 3408 4273 - 7681 ¢
Ormoe City 377.8 656 - . - . 4434
Anilao 2129 335 246.4
Malbasag * 14400 S291 1731
Drainage . = . _ 209 7 3.0 _ 239
Tacloban City .~ - - 2744 - o982 o 3456
Drainage . 2744 98.2 _ 345.6
Grand Total 4,258.4 . - 3,276.6 7,535.0

. * This consists of Main Construction Cost, Administration . Cost, Phys:cal
Contingency and Engineering Services Cost. '

4.4 - Project Evalﬁation
E"cdhoniic'pivamstion' o

Economlc evaluatwn 1s camed out to ascertam the economlc v1ab111ty by companng the

economic benef‘ t and the economlc cost As a method of pro_]ect evaluatlon, economic
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R ) inlemal rate of retum (EIRR) |s unlxzed as'a tool of assessmg econom:c \nabnhty on . -
whether the proposed pro;ects are{o be woﬁh bemg mvested

| _Table 4 8 summarizes the ElRRs of the pro_iects Among flood control pro;ects m the cities _

o under future condmon the most eﬁecnve one is Ormoc Cnty with an EJRR 28. 6% as shown

' in the table. Next are Ilonlo Clty w1th 21 9% and chu Cny wath 19 8% All the pro;ects
- are vnable from the economic pcmt of view, because ElRRs exceed the 15% of 0pportumty

cost of capalal in the Phlhppmes

_ Regardmg dralnage lmprovement projeéts' the prcposed schemes in Tncloban Ci’t’y' nre'the-

© most econormcally eﬁfectwe w:th the EIRR of 27. 8% Thc schemes in Cebu City: are \nable o '

- as well On the’ othier hand ‘the ElRRs of other schernes in’ llmlo and Ormoc cnies -are

‘ ,12 % and 1 9%, reSpecnvely, nut 50 hlgh compared wnh the other pro;ects o

Regardmg total mtegrated prcjects mcludmg ﬂood control and dramage nnprovement-'
_ _prolects in the four cmes, Onnoc Clty has the most e‘r‘fectwe from the eccnomlc poxnt of

view, with the h;ghest ElRR of 27.8%. Next are the mtegrated pl'O_]BCtS in Tacloban Caly

which show the same EIRR of 27.8% as. Ormoc C:ty but w1th a lower NPV and’ B/C _
besndes Tacloban City pro;ects do not include river improvement schemes. Those. in llo:lo B
City and Cebu Cny show the EIRR of 21.3% and 21. 1% respectlvely, however the EIRR
under present condltlons is esllmated to be 13, 5% for Hoilo Clty and 11.2% for Cebu C:ty -
From the cconomnc viewpoint, the pro;ects in llo:lo Cny have a more. urgent pnonty than

- the prcuecls in Cebu Clty
Environmental lmgact Assessment
The-prediction' and assessment of impacts was made thrmlgh the use of .internct_io'n-nlatrice_s
filled in for eachi specific site and project stage. The mati'ices for the cities of [loilo, chll _
Ormoc and Tacloban are given -in-Table 4.9 to 4, 12, Referrmg to these matnces, the
evaluatlon for enwronmental nnpacts is summanzed below ' '
') _SignifiCant Beneficial Impacts

. _Dramatic improvement in hydraulic condmons of Jaro, Iloilo and Mandumao

river systems, and urban dramage systems

* Removal of sol:d wastes dumped in the nver and the d:amage channels whlch

will be brought with the channel wndcmng or deepemng work

. Improvement of offenswe odor and unhealthy envnonment by the removal cfl-

solid wastes dumped in the channels
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Increase of' aesthetic potential of waterfronts by ‘the river/drainage channel

. improvement;

Activation of the regiorial economy by provrdmg a ﬂood free urban center

_lncrease of land use. potentral and land values of the existmg flood-prone arcas;

_Reliable _transp'ortation_ system free from stagnant traffic caused by floods;

A clean and healthful urban community, and a safe and more pleasant living

condmon in the urban area

Enhanced envnronmental health conditions in the ﬂood-allev1ated areas;

Local_employment g’eneration durrng construction; and

Activation of trade and mdustry by the construction and related matenals that

| the pro;ect would require, |

Significant Adverse Irnpacts _

Relocatron of the inhabitants that would be forced by right- of—way acquisition

~ for the ﬂoodways and channel improvement;
i Nmse and_ vrbranon problem caused by construction work in the crowded areas; ..

' Effect on the river-water quahty and on the ecologlcal condrtrons caused by the

© excavation ‘work;

A large amount of sprnls generated by encavation work which would diSperse

h as dust or cause offenswe odor;

| Irnpactb on the transport of goods and servrces to/from the crty caused by a

disruption of the traffic for construction work in the crowded areas of

F .commerciaj and 1ndustrral dtstncts

The proposed ﬂoodways which would dlrnimsh the rice paddles and the fi sh
' ponds, (only for Ilonio City),

Mangrove vegetation around the mouths of the proposed ﬂoodways which

might be dimmishecl by the diverted ﬂood water, (only for iloilo Clty), and

The proposed Jaro floodway which might be felt somehow out of place in'a flat

o plam (only for Ho’m CIW)
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45 mple_rn_entation of nme.—m_n- e

- '-lmglementatlon Schedul E

The rmplementanon schedule of the Master Plan for the four cmes is prepared by placrng_
hrgher pnonty on ﬂood control works that could sansfy the followmg condltrons

"'(:1) ) Urgency in rmplementatron to mmgate ﬂood damage especrally the menace

LA human life;
B (2) Higher econbmic efﬁcieney is errpected wlth ‘l'he"'implerrrenlal'ion; :
L (3) - Less adverse effects and promouon of better envrronmental condrtrons are
expected w:th 1he rmplementanon, and - R '

- (4) Less obslacles and socral problems on 1mplementahon due to land acqursr'ron

: and house evaeuatron

Among the ﬂood control works, those in Ormoc Crty are evaluated to have the hlghest
~ EIRR ‘as well as the most urgent for implermentation. * The: city suffered frorn a disastrous

: ﬂood in November 1991 and is stlll under the menace ofa srmllar tragedy

From economic efficrency,' Tloilo and'Tacloban'Crtres‘are's'upenor'to Cebu- City, while Cebu .
and llorlo cities have more urgency for rmplementahon of flood control works on account.
of the destructive floods in these cities. On the other hand flood control works in Tacloban

Crty are only the rmprovement works on urban dramage cha.nnels

From  the socral aspect, however Cebu Clly is expected to have more problems in _
1mplememanon due to land acqursrtlon and house evacuatron rather small compared to -

Tacloban Clty but rnuch compared to Ilorlo Crty

'Io summanze prromy of implementation is in the order of: (1) Orrnoc (2) Iiorlo (3) Cebu
and (4) Tacloban. Based on this prrorltrzauon the rmplementatron schedule is proposed in
consideration of the construcuon penods and effecuveness of constructron works, as

presented in Fig. 4.26.

Selection of Area for the Uggent Plan |

Ormoc City is- top prront:,r m the unplementanon schedule because of ecorromrc effrerency B
and Urgency. In consrderallon of all the conditions menuoned before, Ilorlo Crty and Omoc

City are selected as the areas for the Urgent Plan
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" 'CHAPTER 5 URGENT PLAN

51 Planning Conditions

Pro ect Scal

| The pro;ect scale of the Urgent P]an is proposed to be equwalent or smaller than that of the
Mg_s_t_qr:_l’_lan_onragqqunt gf the fql]owmg considerations: - :
| =o(1) Urgénc.:)'é in implementation to mitigate flood damage; and - . - -
e .('2') ' ngher economlc efﬁcnency of the pro]ect
- To ;mplement the prD]BCl thhout a lapse of tlme a smallt;,;' iJl'O}GCt cést 1.s chﬁsen for easier

realization. On the other hand the past practlces of river lmprovement works in the

' Philippines have shown the op‘nmum project scale tobe a 20-year return period or less.

' From the above cons;derahons the scale of urgent projects on nvers is proposed to be a
'20-year return penod The des:gn dlscharges corrcspondmg to a 20-year return period are

shown below: as illustrated in Fig. 5. 1.

RiverName™ -~ 7 Design Discharge (m’/s)
' ' ' " (20-year Return Period)

JaroRiver - : - 1,000

~ - Tigum River S , 450
~-Aganan River~ © o i T U500
Tioilo River . B L. 400 .

- Mandurnao Rlver : o ' 70

Anilao River =~ -~~~ T T 4600
Malbasag River . - = . - . . - 250

' As prppqsgd ih,rthf; Master Plan, a 5-year ret__um: period is a_dopted for the d_e_éi_gn scale of
drainage improvement in majér d;ain_agg systems with an area of more than 50 ha and a

3-ye‘ar retutn period is adopted for those with less than 50 ha

P‘rolect Area :

“The project area of the Urgent Plan is delmeated based on a phased lmplementauon
program formulaled in coordmanon with the 1mplementat10n schedule of river improvement

' worksmthe MasterPlan TR T
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The phased implementation plan for each river is prepared where the Urgent Plan is firstly

lmplernented and the flood control works successrvely undertaken and upgraded to the scale
~ of the Master Plan, '

m

@

Jaro River -

To confine a 20-year retum penod ﬂood to the Ilorlo Straxt a combmatlon of :'
'construcnon of Jaro Floodway and pama] urrprovement of* Jaro” Rlver rs

lmplemented in the Urgent Plan since Jard Floodway is proposed o carry the '

8 drscharge of 850 m’/s and the exrstrng channel of Jaro Rrver has the ﬁow capacrty |
of 250 m¥s except at a few narrow sectrons in low-lymg areas at the nver mouth.
- The rmplementauon of the Master Plan is, therefore dwrded into two (2) phases as .

o :"Jmcntroned beiow The area of the Ul’geﬂt Plan 'S shown in Frg 5 2.

‘;.',Frrst Phase (Urgent P}an) The works, consrsting of the construt:tiorr of Jaro

_ Floodway and rmprovement of the narrow sectlons |

.' of Jaro Rwer to secure a flow capacrty of 150 m /s

‘Second Phase (Master Plan):  The works consrstmg of river rmprovement and.

construction of La Paz. Floodway for a _50~year'
__refum period flood as in the Master Plan. "

Toilo River

Since the elevation of exrshng rwer banks of llorlo Rwer is about EL 2 m above _

mean sea level (MSL) and the tolerance from MSHHWL i is only 90 cm whlch is

less than the required freeboard the herghtenmg of river bank is requrred to assure

' the freeboard, On the other hand the water level of a 20-year return’ period flood _.
under the exrstmg condition is almost the same as the design hrgh-watcr level
- correSpondmg to a 50- year return penod flood. Therefore the area for the Urgent
- Plan is dehneated as shown in Flg 5. 3 ‘The works are dwrded into two (2) phases,:

as follows:
First Phase (Urgent Plan): The works consisting “of the coriétrﬁot_i'on""of'-
©~ concrete and earth dikes, demolition of the
--abandoned rallway brrdge to assure the ﬂowz-
_ capacity for the flood of a 20-year return perrod
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4.

“ Second Phase (Méétéf.Pleﬁ)::: The works consisting of dredging and bridge

" 'protection works for the flood of a 50-year retum
penod as in the Master Plan.

_The Urgent Plan uf the Mandumao nver unprovement works is prepared for a

20-year. retum penod flood Wthh is the same as the Master Plan. Therefore, a

| phased lmplementanon plan for Mandumao River is not eon&udered
'..-Anilao River -

" To secure the channel unprovement a:ea for the Urgent Plan, the same channel

* width as the Master Plan i IS adopted A compound cross-section channel with high

. water channel revetments is . employed The Urgent Plan of Anilao river

s nmpmvemeut-werks is unplemented as given below. The cross sections are shown
.. inFig.54. |

" First Phase (Urgent :P.lan):: 'The werke consisting” of the construction of

N 'compound cross-section channel with high water
' 'channel revetment anid construction of two (2) slit

dams on the upstream reaches,

Second Phase (Master Plan):  ‘The works consisting of excavation works of high

water channel to increase the flow capacity for a
50-year return period flood and construction of
‘revetments for low water channel as in the Master

Plan.

Malbasag River

The- present land use along the channel unprovement section’ for approx 2km is

classified as below

(@ Urbamzed Areaﬁ L nghl bank, the river mouth to STA. 14400

o Left bank, the river mouth to STA. 0+400

®) Rurel Area _nght bank the upstrearn from STA 1+400

c) .Mouﬁtein Slope. t . Left bank the upstream from STA 0+400

From the above ]and use c0nd|t|on the rwer lmprovement works m the Urgent Plan

1s ]umted to the w:demng of nght bank for the rlver sectlon in urbanlzed area from
the nver mouth to STA 1+200 The phased unplementanon plan is formulated as

 below. The cross-sections are s_hown_ in Fig. 5.5
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© First Phase (Urgent Plan):

G)

"I‘he wo:ks for the SI‘A 0+000 o STA 1+200-

. secnon oonsxstmg of the construcnon of retaining

' 'uwall at the right ‘bank, compound cross-section

. Second Phase (Master Plan):

Drainage Channel

. _ :channels

: =charmel works w1th high water channel revetment

at the leﬁ bank and conslmcnon of mamtenance'

) water channel and for the sectlon upstream of -

STA 1+200 construcnon of ° compound cross-

section channel with _high ‘water -

revetments at the nght bank and low water channel

channel

’:excavatmn at the left bank and constmctlon of a .

- .Sllt dam on thc upstream reaches

The Master Plan for the STA. {)+000 to STA.

) 14200 section consnstmg of the exmvahon works

of hlgh water channel and constructnon of retammg

wall at the left bank and for the sechon upstream

-_ 'of STA 1+200 excavatlon work of hlgh water

constructnon of low water channei

, revetment at the both banks and hagh water channel
. revetment at the left bank

As.thc priority stretches of four (4) drainage basiné, the following main channel

sections are proposed to be improved. Figs. 5.6 and 5.7 show the location of these

stretches,
City/Creek . Objective Stretéh
Tleilo City B o
' 'lngore Creek 4,870 m (Jaro—Lebanes Road Bndge to
-~ " laro River)” -
. Bo. Obrero Creek . 4220m . (Burgos St. to Ilmlo Stralt)
Rizal Creek 560 m (I..una St. to Hoilo River)
Ormoc City - TR
Lotao Creck 1,200 m (Osmeﬁa Ext. to Ormoc Bay') _
Total 10,850 m . - R

Amung at the mltagatlon of a larger scale of dramage mundatlon damage in the '

basms the: unprovement of pnmary channels mcludmg some seconda:y drams is -

S-3'.6:. |
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