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proposed in the Urgent Plan. The n’nprovement of other secondary and temary

drams musmg lomllzed and conﬁned mundanon is not included.

Urg.ent Flood Control Plan

_River Improv_ement s

Deline'ating the area of the Urgent Plan, river improvement works are proposed as follows:

1.

@

(_3)

'E"In the Urgent Plan the whole stretches mentxoned in the Master Plan is unproved

JaroRiver - - :
" The Urgent PIan‘ of Jaro river improvement works is limited to the construction of

' Jaro Floodway; the pamal u'nprovement of Jaro River and the imiprovement works

of Tigum and Aganan rivers in the upstream of the’ diversion works. The related

river structures included in the works ate as follows:"

River Structure Dimension/Site - Remarks
Earth Dike - 14440m
‘Revetment ©3,250m
Diversion Works 66 m

: : . 12m y o
Groundsill: :° ~ 50m . - © Qutlet of Jaro Floodway
Sluice ' 7 sites . '
Invert Siphon 3 sites Along Jaro Floodway
Bridge 2sites . Along Jaro Floodway = -

* lioilo Riv'er

The Urgent Plan of llonlo river 1mprovement works is mamly composed of

hmghtemng of the river banks for the whole stretch from the nver mouth to Molo

Bridge. The related structures mf_:luded_ in the works are as follows:

. River Structure -~ - " Dimension/Site ~ ~ ~ Remarks

"BanthDike . 12,830m
‘Concrete Dike  4,780m
.. Revetment oo 02,050 m
. Sluice - - 9 sites _
Bridgé S Y Y sites " 3tobe reconstructed
Amlao Rlver

.and the constructlon of two (2) Sllt dams are carried out to stop dnft logs and

boulders. The other -river structures mcluded in the lmprovement works are as

. . _'follows: '
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‘River. Structur'e co

=Remarks_ AR .

.. Dimension/Site . . -
" Earth Dike 1,800m - -
Revelment 3,600m -
. Sluice - 3 sites
Drop - .~ 3 sites _ S o
‘Bridge 3 sites - One is under construction :. . - -
"Ma‘lbé‘s’a'gffRiver

Asin the Amlao river nnprovement works, the works in the Urgent Plan mclude the

; '.-,;_;.nver unprovement for the. whole stretch mentroned in the Master Plan and

o constructlon of slit dam on the upstream reaches The other -river: structures

O

e _mcluded are as follows

" River Structure

_Dimension/Site Remarks
- “FarhDike Tas0m
" "Retaining Wall 1,095m
Revetment 2,505 m
Sluice  4sites
Drop - dsites . '
- Bridge - . 2sites Reconstruction

'Dra_lnage Imgrovemcn; - |

Hoilo

The’ study on alternatives (refer to Supportmg Report on Urban Drarnage Plan
| St.cuon 5 3) a dwer510n channel to cutoff the stonnwatcr runoff is employed for

.both lngore and Bo Obrcro creeks m llodo Clty

The dramage unprovcment of lngore Crcek is . composed of the channel
lmprovement for 4,870 m and the constructlon of dwersron channel of 580 m. The .

alignment, prot" le and cross-sectmn are shovm in Figs 5.8 and S 9

The 1mprovement of Bo. Obrero Creck is composed of the channel lmprovemcnt of

4220 m and the constructlon of dwers:on channcl of 200 m, The allgnmcnt

profile a.nd CIOSS- secuon are shown in Figs. 5. 10 and 5. 11

Only wrdenmg and deepcnmg of channel are employed for the u'nprovemcnt of' '

'thal Crcck Thc allgnment profile and cross-sectron aro shown in Flgs 512
and 5 13 ' ' '



“The _re]ated'.struc_tures included m the improvement works are summarized as

' follows:
. Structures - . Ingore Creek  Bo. Obrero Creek Rizal Creek
Slope Lining (m) . = 1,320 - 750 180
_Full Lining (m) - - 1,450 -
Box Culvert (m) - 535 437
‘Bridge (No.): .. . =10° . 8 . 1
() Omoc

The imp‘ro#emt_:nt for Lotao. Creek is only the widening and deepening of 1,200 m
of the existing channel The a]rgnment prof ile and Cross- secnons are shown in

Flgs 5.14 and 5.15. The related structures are summanzed as follows:

Structure: - - ... - -Dimension (m). .
Slope Lining - ' 600

Box Culvert 75

Desi gg with Environmental Consnderatmn '

Inasrnuch as a nver contrlbutes to the preservanon of the cnvuonment provrdes water and
functxons for ﬂood mltlganon as well many people, pamcularly those in urban areas, have
come 1o reahze the Importance of carmg for and preservmg rivers, Therefore,
: envrronmental concerns are taken into consrderatnou in the prehmmary design,. The

envuonmemal requlrernenls may be classrf:ed mto two categones as below
1 - Maintenance of Rive Channel and Water Quality-

To provide the amenity of river space, the following items shall be included in this

category: _
“le w_axefquamy oo'n'tro.l' =
| * ' Safeutlhty' ofrlver : |
+ Enjoymentofriversery
@ socil A&ivity-?t River R
7;_:__,1',.0 agggiératc_fl_oca.lfregioﬁal._aCtiVi1Y:"‘_h° foll;owing'iterns shall be considered: :

« - Water usage at riverside
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. 'Usa'ge of ri.verﬂow S

@ T

.Asrde from lhe funcnons as hydraullc requrrernent drops, _wiuch are to be

()

Unl:ty of river Space

Inthe planmng and desrgmng of nver control works the followmg desrgns and g
,,..-structurﬁ are employed in tl'us Plan : ' .

Drops

prov1ded along Anilao and Malbasag rivers, should a}so have the followmg

functlons related to the envrronmentai aspect

Eﬁ'ect of aetation to presérve water quahty, L
Provnde a vanety of water flow, and R

Improvemcnt of river scenery,

_ Natural stones wrll be used for the main structure of the drops A drop 1s

' dwnded into three sleps to accalerate aeration and to gwe vanety to the river -

flow.

“Low Water Channel for Maintenance Flow

A low water channel for main'teriance flow is 'proposed for river 'watér use

" “such as washmg and bathmg The depth of channel is set fmm 05 m to

©

(d)

1.0m and the’ capacny of the channel corresponds to the specrﬁc dnscharge of
_001 m®/s/km? for Jaro River and 0.1m /sfkm for rivers in Ormoc City.

" Meandering lrke a natural stream’ is gwen_to the 1mprovement ahgm_nent.

Riverbanks of the low water channel with a gentle slope are fixed with log

~ piles or boulders. The fiood. water .channel is sodded __wi_th_ grass or covered

_ with oou]ders.'

Maintenance Road along River

‘Maintenance roads are provided along both banks or on the earth dike, which

may be uscd for strolling along rivers, If there: is a space behmd lhe road,

tree planting is recommended for rmprovemenl of the scenery Rlverslde

 trees clearly show the boundary of the river and pnvate propertres

Approach Steps to Waterfront

The river water is used by inhabitants near the river for domestic purposes,

. Therefore, approach steps to the ._waterfront“_a_re',,p'r_ovideq-_'_pn the earth

sS40
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; dnkefretammg ‘wall to ease aocess to the river water. Addmonally, these steps
_wﬂl also help people become intimate wrth nvers

B (&) _Matenals for Structural Desxgn

Natural constructnon matenals such as wood or stone/boulder are used for the
_stmctures as much as possible. - The use.of natural materials for the river

: "structures will provrde a refreshing view to the onlooker

The unage perspectwes of the environmental desrgn for Anilao Rivér in’ Ormoc.

Ctty and Jaro Rwer in llonlo Crty are shown in th S 16
NOE Dramage Channel

The dralnage channel in the project area perfonns the combmed functlons of.

:_.sewage rnam}y in the dry season and stormwater collect:on m the ramy

_ ."season Stagnant wastewater in the uneven bed of an open channel spreads a _

| __nasty smell m the vncmny To mmu-mze these unhealthy and unfavorable‘ '
" -:'_'envnonmental sntuattons, the constructron of a mamtenance water diteh is
= proposed in the rmddle of the channel bed as shown in Frg 5. 17. The drtch.

" will be ]ocated in the upstrearn stretch of Bo Obrero Creek where the ‘channel
“bed is lmed thh concrete and will be dried up in the dry season since it is not.:

'affected by the trdal compartment
53 :,P_.m.i_ect_c_ﬂet_-nd _Eré""_eﬁee

' 'Project Cos

- The condltlons of cost estimates are the same as those employed in the Master Plan The

prOJect costs of the Urgent Plan for Ilodo and Orrnoc cities ate as follows:



o i R < (Unit: Mnlhon Peso)
. City/River . Mam Constmcuon‘ fCompensanon . Total

" Tioile City CUiL1754 0 2896 L 14650
o hre o 0 7614 :_ 1287 _-»;5_;._‘,«7423 RETY
‘Moilo o 4209 1347 . 5566
Dmhiase‘-i;.< i 1398 262 -;.165 7.
Amlao e B2 L n o 335 8,7 ¢
_Malbasgg'.-_ R '1298_ T 176 1414
.. Draiage . .° .. 93 .. . 08 .~ = 101
Grand Total 14967._ o 3Mis o 18382

* . This consnsts of Mam Constructxon Cost Admmnstrat:on Cost Physml
Contmgency and Engmeenng Semces Cost :

Economic Evaluation

The condmons for eeonom:c evaluatlon are almos: the samc as the Master Plan Only the
.dtsbursement schcdule 1s dlft‘erent The nnplementat:on penod of the Pl'DjeCtS is asswned-
' _as foliows (a) one year for detmled engmeenng s.emce, (b) two years ‘for expropnanon of
pro;ect s:tes and preparatlon of constmchon, and (c) three years for constructlon works i in
Hmlo Cnty and two years m Ormoc Clty Accordmgly, suc years are needed for Ilmlo C:ty o
and f' ve years for Drmoc Clty ' '

The economlc md:ces of EIRR for the respect:ve pto;ects are summanzed in the foilowmg |
table. (Cash flows are presented in the Suppomng Repon SOCIO- ECONOMY)

Year - l]oilo City. - - - 'Om':oc City' : ‘
River Project Drnmage Total River Project’ Dninage _Total ..

Under Present Conditions N I SRR
EIRR (%) - 280% . S59% . 264%  _ 241% 16 5% . 240% .
NPV* 4,399 14 4414 ' 758 10 CUl7es
{Million Pesos) - ISR T T TRGEE T e L
B/C* . 6.2 1.1 5.7 41 : 2.6 ‘4,1
Under Futuré Conditions ' : o Lol R
EIRR (%) 38.8% 139%  371% . 334% . 262% . 333% -
NPV* 10,454 - 184 10,647 1,577 21.3% 1,604
(Million Pesos) 3 ' ' T e .
B/C* 5 33.5 2.8 12.3 ' 75 - . 852 74 -

* Discount rate is 10% for computation of NPV and B/C.-

EIRR of the whole mtegrated prmects in llmlo Clty shows that the pto;ects are viable at _
26.4% even under present conditlons The pro;ects in Orrnoc Clty are also vnable beeause .
EIRR is 24.0%. | '
The sensitivity test was cé,rr'ied'qut for only the variation in toﬁal discduntéd costs and ;-

benefits. The test was made_:for a variation of 10% of the cost and- benefit wnhlhe
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resPecnve EIRRs of the prOposed schemes in the cities for the urgent projects under present

condmons. The test results are grven in the following table.

Tioilo City ' " Ormoc City

: . Benefit =~ ' Benefit
Cost - - BaseCase - 10% Down -~ . - Base Case 10% Down '
Base Case - 26.3% 24.4% - 232%, L 212%
10% Up 24.6% _ 228% N4 19.6%

Even in the worst case such as 10% decrease in benef' t and 10% mcrease rn cost, EIRR still

holds a higher rate than the 0pponumty cost of caprtal of 15% and thrs is identified to be

economically viable.

' Enviromrr_ental Impact Assessrient

The environmental impacts to arise,_th_ro_t_agh_the implementation of the Usgent Plan is, in

. general, predicted for lloilo and Ormoc cities as follows:

(1)  Physico-chemical Aspects’

@

Sur'fa‘ce Wéter
Garbage dumped in the rrver/dramage channels will be removed by the mmal

site clearing during the pre-construct:on stage

Excavation and dredging will increase the turbidity of channels during the

. oonstructlon stage Therefore a necessary management of the works will be

)

- adopted referring to the monitoring results 1o avoid water pollution during the

 construction stage.

Ground Water- - -
For Toilo Ci:ty,’s'eaivater will intrude to almost the same distance above the
mouth of Jaro River as the present, because channel deepening proposed in

the Urgent Plan is rather limited. As for La Paz Floodway, the area along the

_ proposed course ns utilized for fishponds, Saline water is used. for fi shponds

. and. the groundwater around the fi shponds also has high sahmty

L AS for Ilodo River and - Mandumao River, seawater is already intruding

o deeply mto the rmddle reach.

- .'I‘o summanze, therefore the Plan wrli not affect the ground water quality in

these areas.
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Tovosmphy

~ "For ltoilo, Ctty, Jaro Floodway thl also mrry the sedlment mto the stran
" 'The. waterway exoavated on the seabed from the outlet of the ﬂoodway to
__ka offshore will take the sedtment to the center of the straxt where there

':IEXISIS a strong tldal current, Most_ of the dx_scl__mrg_gd sediment will be

' dISpersed by the currcnt o

| As for the La Paz Floodway, the oondmons are the same as the Jaro'

g Floodway The proposed d:scharge of Jaro River is the same. as the present': o

“';one ’I‘herefore the ooastai topography wnl! not change

@

 Air quality will be affected in the co_n_struction stage because Of '_the(__ emission

Au‘, Noise and Oﬂ“enswe Odor

of ‘exhaust gas from various consiruction equipment and facilities and the

productton of dust from the sponls Unwanited norse and v:bratlon caused by

the construction cqunpment will be expenenced

The ‘optimum constriiction work schedule wrll be- consrdered not 10

7 concentrate the equlpment on a certain pomt close to the houses

) Eoologlml Aspects .

',:(a).

®

TerresmaISpecies_ e

‘Com, coconuts bamboo bananas, and frunt trees a]ong the nver bank will be'_

d:splaced by the dikes on a limited scale However ‘the soil stabilizing effect

of the flood control structures will be favorable for fumre culttvatlon of such

" species after the Plan is unplemented In Ormoc City, Ipomoea Sp.
_ (kangkong) will be dnsrupled but it will regam its habitat wrthm a short time

after the constructton

Aquatic Species |

' For Tioilo City, it was noted prewously that- the deposmon process supplies

the substrate for the developing mangrove oommumty “of the river mouth. .
Judging from the fact that the newly formed delta i is now bemg colomzcd by

mangrove species at the mouth of Jaro River, mangrove will rather grow than'

_diminish, A similar Sltuatlon is l:kewnse expected at the outiet of La Paz_ )
" Floodway. '
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-Aestoetic_Aspects .

No significanit degree of négative impact is anticipated on the aesthetic character of

the affected"temsn‘ialarid aquatic ecosystem. Rather, it is likely that river bank

stabilization, as a result of river improvement works, will facilitate the a'do'ption of

pracneal beautification measures such as approach steps to the waterfront low

__ water channel and tree planting along the river banks
- Socio_-economic Aspe_cts'

Aocord_irig to. the .socio-economic _qoestionnaite survey -in Iloilo City among 2
. population of 128 households, around 54% of the inhabitarits stated. that the Plan
- willimprove the quality of life. in the _cofnrﬁunity, while 44% . anticipete that

conditions” will be more peaceful, safe and convenient as a result of the -

~ implementation of the Plan. Only 3% indicated that the Plan will have no effect.

As for the question about the negative impacts, a slight majority of the respondents _

stated that there are no negative effects, with 29% still uncertain about the effects of

3 '_the Plan.
| "The relooatlon of squatters stlll constltutes a mgmficant socio-economic unpact as'
7ev1denced by these perceptlons Tl'us is also aggravated by the fact that more than :

- 50% of the resp0ndents to the quesnonnanre survey have been staymg in thelr

present locatlon for more than 15 years This lends a relanvely pennanent character

10 these communities which is further reﬂected in established social relauonshlps

- and lifestyles, However, 65% of the respondents recogmze that the riverbank is a

dangerous arca, ;a_x'ldh'_YZ% cexpressed willingness to relocate provided that the B

_ re]oca}ion' site is ‘:\yithin the ,imr_oediate vicinity or in other accessible parts of the .
ety - | |
N .Socieroohomic_ effects associated with the Plan include generation of short-term
| ‘employment opportunities to unemployed semi-skilled and unskilled laborers in the
o city; increase of economic activities as a result of increased demand for goods. and

~ services among these temporary workers.

A socio-eoonomic study was conducted as well in Ormoc City among a population .

. -:of 47 households in the same manner as the study in Ilonlo Clty

..A:ound 63% of the mhabltants mtemewed sald that the Plan w111 promote safety

: and protechon for the commumly whlle 20% expect that the Plan wxll improve their

hvmg oondmons Based on the answers o the percephon questlormalre survey, the
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posxtrve and beneﬁcral effccts of the Plan outwergh rts negatrve rmpacts Majonty- : -': '
(74 %) of the respondents stated that there wrll be no negative eﬁects

54 Implementation _ﬁr Ur_‘ge_ni Plnn' .
. "rmglerﬁemndn Schedule

The unplemenlatron schedule of the Urgent Plan is prepared takmg two consrderatlons mto

_ account as follows

(1) 'Ihe eonstructron penod is three (3) years for nver unpmvement works and . -

two (2) years for dramage unprovement in Doilo, while it is two (2) years for-
: 'i'-nver lmprovement works and one (1) year for. dramage rmprovement in
. Oninoc; and, - ' ' :

S (2)_- Some mvcstments from forergn sources are expected for the execrmon of

L delalled desrgn and construchon of the works

The requlred penod for the detalled desrgn work is esnrnated to be about ong (1) year and
compensanon work is a&qumed to take two (2) years followmg the standard procedure

Based on these consrderanons, the Urgent Plan for Tloilo Cny is proposed to be mmpleled
in 2001 whlle that in Ormoc Crty, in 2000 as ﬂlustrated in Frg 5 18. ’I'he drsbursement
schedule of pl'OjeCt cost is prepared in accordance w1th the proposed rmp!ememanon

schedule as glven in Table 5 1.

Recomme'ndation

The feasibility study on the Urgent Plan was completed in'.F'ebrrla_ry 1995. Since dieast_rous
floods have devastated Ormoc City in November 1991 and Iloilo City in July 1994, the -
proposed projects under the Urgent Plan should be implemented without delay. Bec_ides, the
flood in Ommoc caused by Typhoon Uring in November 5 has brought tremendous damage
accounting for approxi_metely 8,000 casuaities; therefore, the 'implém'entation‘-of flood -
controi works in Ormoc City is considered more urgent than the implementation in loilo
City. ' : ' '

(1)  loilo Cit'y-
Aiming at the early reahzauon of lhe Urgent Plan of ﬂood control works in ]lollo '

City, the preparatnon of funds and executron body for the compensatron works shall' |

~haveto be started soon after c_ompl_ehon of this Study, since the compensahon work



(

2)

is the most critical factor that will obstruct the smooth implementation of the

Urgent Prdjeét;

Ormoc City

~ The urgency of flood control works in Ormoc City requires expeditious

i_mpiér_nentéﬁo_h. The required cost is small and compensation work is also easier
compared to Iloilo City because a city zoning ordinance on flood-prone areas along

rivers was enacted after the flood in November 1991. Therefore, the flood control

~ works in Ormoc Clty can be impiemented earlier than the pmposed schedule thh

‘the allocation of special funds and manpower.

It is .recor_hmended that a corﬁprehensiv'e study shall be made in the detail design
stage to evaluate if the river improvement works in Ormoc City can be undertaken
with the fuil 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 50-year return period, the environrhental design in
the river improvement works can be fully employed and project benefits will be

enjoye'd earlier by people in Ormoc City.
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B “Table 2 2(1{2) Populauon and Densuy by Urbanfkun] Area in13 Selecled c:u-@s.=
: 1990 Cepsus :

1990 Cerisus Population ~ '-° .0 | Number of

Ciy . __ Lo Land o
Urban/Rural Aren ' Are " Urban . Rond " Toml - Densty _ ok

e . (ermms) - (peraems) pA)  (Famitis)

_LtoagC'uy L : 10,750 Y S o 4_4'.8& '
IPM(G‘!“W) B X
zomaU.buAm RTINS ¢ - IS L N R
3RemlArea -0 ¢ D 10083 U sagEr

75 16,866
L T4 7,610
8S '
45 9010
o010 18,891
2 T 2269
65 - 182
06 - 14800
1877 42623
SRTL " 42623

Dagan. . . 139380 22261 76,859
"1 Poblacion (City Proper) . . - S18 . . 12419
20ther UbmaArea - 0 S0 15120 0L 9sa L Lo
3RunlAm 07 SN - o 76889

. OloegapaCy | © © . 1030 93327 0 .
. YPobhacios(CHy Proper) . . - 10330 - . 19333
2 Other Ubma Ares -+ - N . - Foe . :
3 RunlAsea . - R o . . L e

. PaogsCiy. . . . 28300 90,748 - 94222 184970 © 65, | 35,048
1 Foblacien {City mpe;) ) So19s o ig4on < a0t Cees. 383
" 2 Other Urban Area - - U 1 S A 1 D 2490 . 13423
3 RuntAra S s Y s s 37 17,789

Lucens Cily IR 6850 asoee - - 150624 20 29240
lPobInmun(Cnmepﬂ} o 6850 . 150,624 . ..o 150,624 0 29,240
2 Other Utban Atea *. e S P S
3 RunalAres . - Sl e, . Lo .

Pucrio Princesa City. - o 210670 . 47917 - 44230 92,147 . 04 - 17,616
1 Poblacion (City Proper) : 1470 0 32040 G- 300 0 ;B . 5903
|2 Onber Ushan Area 0 1098 15,877 Lo IS8T 145 3,132
SfudAen 0 208102 P 44230 420 0 . 02l . 8,581

LegaspiGy . - C1sa0 83206 37890 - 121016 - 78 ‘man
1 Poblacion (City Proper) L a6 83226 . E26 D omyg © 15340
20lbet'UtbanlAiu S _ S o T SO S - .
3 Rural Arca . _ 11,743 . 37,8% 7890 . 32 6882

Hoiko City ' : _ _ 5,600 309,505 T 309,505 T ssa” 56,617
1 Poblacion (City Proper) T 5,600 309,505 . - . /309505 . 553 36,617
2 Other Urban Area ' : . _ . _— Lol .
3RunlAres o . - . POSE e . : .
CebuCity = . ' o | 28,090 510,417 . . 610417 o 2.7 114,708

1 Pablacion {City Propet) ' 28,090 610,417 < 610817 Tt 114,708
2 Other Usban Area - - . o .. . : .

3 Rural Arca - T 3 . - . .




Tablf: 2 ?.(2/2) Populauon and Dens:ly by Urban!Rural Area in 13 Sclccted Cm&.

11990 Census

City ] : o Land . 1990 Census Population ) Number of -
Utban/Rural Area A Urban . Rual Tolal . Densily Houscholds .

Lo S ‘(ha) _(persons) | (persoms)’  (persoms) _(psha) (Familics)

10, Tacloban Gity S 1000 13689 . 136891 136 24397
g l?ohlm((}!lyhoyct) S LT 100900 136891 S e 136,891 136 24,897
2 Other Urban Arca . . - _ - . AR .

11, OmecCity . 46430 58,393 71,063 129,456 28 24,895
: 1 Poblacion (City Propér) - L e 14,833 oL 14,833 214 2,850
‘2 Othet Urban Area . T 6,842 43,560 - - 43,560 : 64 T 8235

3 Runl Aiea : SRR UL~ U T 71,063 71063 - .18 13,810

13 _Zamboangacuy C g 354814 87,53 442345 31 0 siam
- 1 Poblacion (City Propti) 36414 354,814 o 354,814 87 7 samM
2 Other Utban Asea - - - - S - e S
nn'r'-mm S 105,056 S ‘87,531 87,531 08 16,487

13, Davao Cily _ T e e4757 25190 848947 38 159976
lPobitc:on {(City P:qm) k : 3,690 | 254536 - 254,536 Cog%0 48,358
20_thtrU:bzn_Au_: : S84 37022 O 7.1 -] G 286 69,536

.3 Runal Asea . 204,499 . 225,190 225,190 1.1 : 42,082

Swm :)tmm«rmwo-mmw 2.394A, Pocos Nurle,NSO
.. 2) 1990 Cenmirs'of Populstion and Houiug, Ripost 2438, Isabela, NSO |
3) 1990 Census of Population aod Housiag, Repért 2.99C, Zambales, NSO’
14} 199 Cexaus of Pogulation aad Houslig, Report 2-71C, Okosgepo City, NSO
5} 1990 Camus of Popuiation 134 Housing, Report 213D, Batugas, NSO
£) 1990 Cenus of Pogeilacion and Housiag, Report 2:73D, Pilkwas, NSO
" %) 1990 G of Fopulation 4ad Housisy, Report 2800, Quezoa, NSO
) 1990 Census of Population asd Houslsg, Report 2-5E, Albay, NSO
" %) 1990 Cespus of Popilazion asd Housleg, Report Z41F, llollo, NSO
 10) 1990 Céddus of Population asd Housisg, Report 2428, Tollo City, NSO ©
1131990 Gemrua of Fopadation ad Housisg, Répert 2:25G, Csbu, NSO
_.u)lmc:mso:ropux.ummrw;.upmzm Cebu City, NSO
13) 1990 Census of Population sed Howrizg, Regort 2-51H, Legte, NSO
14 1m(mmnpu1.uu-m| Housing, Report 2-1021, Zamboasgs del Sur, NSO
" 1) 1990 Ceasus of Popilation 2ad Housiag, Repext 2-1001, Zumboanga City, NSO~
16) 1990 Cemtuy of Population sad Housing, Repact 2-32K, Davae del Sur, NSO
17) 1990 Cemus of Population aad Housiag. Report 2:33K, Davao Ciy, NSO
u) 1990 Coamus Yiape, NSO



Table 23 (1/2) Gross Regloual Domestxc Product at Current an by Reglon Concemed

11985 10 1990
- Gross Reglonal Domesuc Produ_ci (m Blihon Pesos) i} S GRDP per Caplla('Psos) o
2 No. ILglon L 1985 1986 1987 1988 1989 1990 1985 1990°1
'-Phnippin—es L *571_.9' 608.9 685;1‘ 802.5. 922.6 1,0662 . 10, 461 17,565
NCR. MetroManila™ - 169.2° . 185.4 2139 - 2561 . 3026 3459 _2_4,372 - 43524
L Mecos . 253 295 317 347 393 438 . 6478 10,094
AL Cagayan'Valley .~ 148 150 169 192 222 255 . . 5864 9,437
““ I Central Luzon ST 532 0546 59.8 70.1. 7 77.2 942. . .9743.° 15192
IV.. Southern Tagalog . .79.6 | 838 934 1099 1253 1476 1,222° 17,863
..V.. Bicol. . L1830 187 198 228 . 267 0 309, . .. 4663 7896
VL Western Visayas 426 445 492 576 650 754 . 8375 - 13978
~-VIL - Central Visayas -357 . .383 434 518 605 703 8500 15309
VI, Eastern Visayas 162~ 163 182 217 253 285 - 5280 . 9323
o IX. ‘WestemMindanao - 187 . 197 . 211 239 - 272 316 . 6539 10,013
X1, Southern Midanao . 44.1 459 544. 625 . 686 783 _'11 497- 17,550
' . Raho of Regmn o _
Perccntage Dlslnbuhon by Reg:on (%) ) Counu*y of GRDP/caplt
Philippines 1000 1000 1000 1000 1000 1000 - _' 100 -‘;1'.00
NCR. Metro Manila 29.6 304 312 31.9__ 328 324 0 '_2'.'3:3 _"_"*._‘_g.'48
I Tlocos | 4449 46 43 43 41 062 . 057
Il. Cagayan Valley 2.6 25 25 24 240 24 o 1056 0.54 -
[l Central Luzon 9.3 9.0 87 87 " B4 88 - 093. 086
IV. Southern Tagalog - 139 138 - 13.6 137 - 136 138 - LO7 - 102
V. Bicol = 3.2 31 029 .28 29 29 . 0450 045
VI, Western Visayas 75 7.3 72 7270 71, . 080 . 080
VIL. Ceniral Visayas 6.2 63 - 63 65 66 - 66 081 . 087
VIIL.  Eastem Visayas 2.8 2.7 27 270 270 29 0500 - 053
IX.  Western Mindanao 33 32 31 3.0 29 30 063 - 057
XI. Southern Midanao : 7.7 1.5 7.9 7.8 7.4 73 110 1.00

Source: 1992 Philippine Statistical Yearbook, October 1992, NSCB
Revised esimates as of October 1991
Note: *1 Applied the 1990 census population



Table 2.3(2/2} Gross Regional Domestic Product at Current Prices by Region Concerned:

1985 to 1990(2/2)
Gross Regional Domestic Product ( in Billion Pews) GRDP per %' ita{Pes0g)
No. Region : 1985 1986 1987 1988 1989 1990 1985 199001

Philippines St sme o sela 6197 6%RS 678 M27 10461 340
NCR. Mctro Masils Coae2 . 152 1872 “243 w9 . 254 uan 20,384

Llocos . R O 22 a2 30.0 302 6478 6956
L. Cagaysn Valley 148 15 153 161 165 167 5864 6175
II. Ceniral Laezon ’ 532 542 512 61.5 63.9 68.4 : 9,743 11,033
. TV, Soutkern Tagalog N3 829 579 926 882 013 Couge 12,265
V. Biot - 183 184 - 181 S . 203, . 205 4663, sas?
V1. Westem Visayss 2.6 438 453 471 492 . 500 8375 9284
* VII. Centrat Visayas “35.7 a1 W7 430 449 .- 466 8,500 10,149
VIL. Eastern Visayas - - . 162 160 . 162 173 178 184 T sas0 3910
IX, Western Mindanac 187 194 194 19.8 25 212 6539 T ogm
XI. Southern Midanso BETRY 457 487 48,6 508 - s08 11,497 11,401

" Avenage Growth Rate

. X . quR.DP per Capiu:_ .
Aznnual Growth Rate (%) 19901985 (%/ansum)
Philippines | 73 T34 45 . .83 60, . 21 _ T
NCR. Metio Manila - 91 s . 69 9.1 91 - 12 34
L Docos 03 % 04 38 65 07 ' 14
0. Cagayn Valley S 104 2.1 23 . s 26 08 ig

" Ml Centr! Luzon B X 20 5.6 7.4 ‘38 - T4 25
IV. Southem Tagaleog -~ = -84 4.2 : 6.0 : 53 T1 22 L 18
V. Bicol : 51 . 04 16 60. . 60 1 24
V1. Western Visayss . B2 28 33 4.0 43 T 2t

- VI Central Visayas  ~ -103 52 59 B3 a3 a8 - 34

VIH. Eastern Visayas o -1.4 1.1 11 6.6 29 1.5 ) 23
IX. Wostern Mindanae- *° 77 70 34 00 - 21 39 -3z Ces
X1. Southern Midanzo 45 36 6.6 19 24 - Ba 42

Sowrce: 1992 Philippine Statistical Yearbook, Oclober 1992, NSCB
Rev;m_d uimu_e; asof Ddohc_x 1991
_ Note: *1 Applied the 1990 census population



- ‘Table ':2.4: Summary of Flood C(')nd.itidnsi'f

(l') Source: DPWH District Office/City Engineer’s Office (by inkerview)

(2) Fload Conditions indicated only within the city proper

- URBAN - MAJOR CAUSES OF FLOOD MAXTVMUM DAILY RAINFAI . FLOOD CONDITIONS s
CENTER ' o DATE . DEPTH AREA  DEPTH ' DURATION REMARKS
1. Laosg ‘overbank flow of river | © 090989 a7 u0° . 00 a2 :
2. Dagm’ overbank fow of river . 0108736 us 6 6020 548 . Y
3. Olongapo” ~ -+ overbaak Bow of river dee 2006/85 a2 % . 30925 28 0 -
' c- %o vokeanic ash siation- ' :
- inadequaic drainzge sysicr S o :
4. Batwngas overbank flow of river 24108/50 284 ns 100120 2.
C T inadequate drainage sysicm - R o -
5. Lucems . overbink flow of rver 140783 254 1A 0324
S - inadequakc drainage sysicm : _ ' o '
6. Puero 7 inadequaic drainage system H0/0983 226 B 15 13
Princess s : o Co
7. Legaspi * overbank flow of river dic 1402789 254 36 30100 824
B W volcanic ash siltation '
inadequate drainags sysiem
8 Ioito ‘overbank flow G river 05/11/84 236 1004 30200 1-24
' inadequale drainage sysiem _ :
9. Cebe overbask flow of river - - 191391 374 187 30-50 13
inadeqiaie drainage system : :
10.  Tacloban overbank flow of river 120391 204 ™ . 10200 a8 '
inadequale drainage sysicm ’ _ N : ) : 1
2L Ommoc overbank flow of river Not Avail, 200 50-300 051
inadcquak drainage sysiem ‘ _
12, Zamboangs overbank fiow of river 2909,90 193 12 10210 0324
inadequate drainage system : s S
13. Daveo averbank flow of river 08/10/85 150 57 0150 12 -
inadequate drainage sysiem ) )
Nose:
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Table 4.3 River Improvement Project Cost of Master Plan in Ormoc City

Aailao river

~ Graad Total .

246,439

. Malbasag River Total
Work (lems - Unit  Unil Cost L e L PO IR RIS
' Quanlily Amaunt Quantily Amount Quentity Amount
(Pesos) {1000 P} (1000 9) {1000 7)
1. Main Constraction Cosi + 154,474 104,221 258,695
1. Preparatory Works 12,766 8,613 21,380
2. Main Work 127,664 86133 213,197
" (1) Excavation m3 81 166,000 13,446 225,000 18225 391,000 31,671
(2) Embankment m3 108 38,000 . 4,104 6,500 o2 44,500 4,806
(3) Backfll D : ) 71 60,000 4260 - 45,000 3298 105,000 | 7,455
(4) Revetmenl (H=4m,LWC) m 8,100 3,600 29,160 ¢ 0 3,600 . 29,160
o (H=4m, HWC) m 4,300 3,600 15,450 0 o 3600 ° 15480
(H=3m,LWC) m 7,400 0 -0 1,410 10,434 1410 0 104H
‘ . {H=IMHWC m 3,600 0 0 1,410 5076 1410 © . 5076
(5). ‘Retaining Wall  H=38m m 7,200 0 ] 2,190 15,768 2190 . 15,768
{6) MFCProtection - m2 148 - 21,000 3,108 10225 1513 - ;228 4621
() Sodding m2 16 16000 - 256 6,300 m 2300 3357
{8). Grivel Pavesneat - w2 ©66 11,000 . 76 10800 © 713 21800 © . La39
(%) Drops H=10m = 48,300 0 0 35 1,601 Tas T 191
: . H=135m m 50,700 an . 2,028 64 3245 W . 5273
: H=1.75m m- 52,000 30 4,160 0 0 B0 4160
(10) Sluice Type A2 no. . 1,352,600 2 2,705 0 0 a2 2705
AR Type BO.6 no. 130,700 . 1 131 4 523 5 654
{11) SlitDam - Anilao no. 7,530,000 1 7,530 0 ¢ 1 7,530
S Anilao 2 mo: < 5,670,000 1 5670 - o 0 1 54670
S el Malbasag ro. i 9,070,000 o o 1. 9070 i 9070
{12) Maintenance Road for Slit Dams w1500 800 1,200 600 900 1,400 2,100
© (13) Bridge ' m2 23,403 1,440 33,700 640 14978 2080 48,678
3. Misceltineous Works 14,043 $.475 . 25,518
IL. Compensation Cost 29,148 25301 54,450
{1) Land Acquisition  Residential A : - m2 0 0 0 0 0 0 0
; : ' B m2 280 34,800 9,744 139,700 11,116 74,500 20,860
c m2 1,000 ¢ 0 0 0 0 9.
© Fumlad | m2 5 R ] 0 0 o o 0
o _ ‘Forest, Wasteland  m2 1 13,400 13 32,700 33 46,100 46
" (2). Housc Compensation - no. 91,900 . m 19,391 - 154 14,153 385 3354
1. Adeninistration Cost 9,181 6476 15,657
C($%olb) .
v Physical Contingency 28,920 . 20,400 49,320
. (15% of I+fl+I) LT _
" TotaloflWe IV 21,724 156,398 812
V. Engincering Services 24,716 16,675 41351
(16% of L io I¥) '
173,073 419,513
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| Table 4.8 L . Comparison of Economic Internal Rét:e__'_df Return -

(Unit: %)

Ttem "Flood Control Work . Drainage “Entire City
s Entiré River River Basin Improvement _ Project
L Under Future Conditions - -
I. ‘Doilo City . 22.0 . 12.7- 214
" Jaro River 213 - -
Toilo & Mandumao River 239 - -
2 CebuClty 199 - 126.5 212
. Bulacaoner . L - 26.1 Ca -
‘Kinalumsan River = 226 - -
Guadalupe River 22.8 - -
. Lahug River - 15.8 - -
'Sabang‘ Daku River C 142 - -
: 3 Ormoc Clty , o 29.1 - ‘119 283 .
Amlao&Malbasag Rlver e 29.1 - -
s 'I‘acloban City. - - 278 278
II. Under Present_ Conditions - 3
1. Toilo City 14.0 - 56 135
~ Jaro River ' 137 P -
_ loilo & Mandurriao Rwer 149 -
- 2, Cebu Cxty 10.5 - 14.8 113
. Bulacao River 147 Po- -
Kinalumsan River 125 - -
Guadalupe River 129 - -
Lahug River _ 10.5 - -
Sabang Daku River 5.9 - -
3. Omoc City =~ 215 - 59 213
Anitao & Malbasag River . 215 L. e
4. Tacloban City - -

202

202

T 220

PN



Table 4.9

Environmental Interaction Matrix of Flood Control Plan in Iloilo

" MAJOR ACTIVITIES.

. ENVIRONMENTAL

b FACTORS
( ‘which may caus¢ IMPACTS) - Physico-Chemical ; | Ecological Socic-Economic
: : - . 3
5 , g
: g
g : : : .32 gc‘..: :'.': 3- ?
Do | E o £ B | & =
Project Stage| - Activities Tl sts| a2 NN -
& Rl = I 2 1< < = = 1 33
sl B3 alelelal el
- ST O B - I AR AR RERE
: Right-of-Way
Pre- Acquisition o -o- -
Construction |Tnitial Site
: _C,lcariugf_ ' - -
Labor + 
; Mobilization _ - o B
. Chanpel; * + +
. Improvement -~ -~ - - == - - - - --
_ Floodways + +
Construction| = . = = ~ -1 -- -l -- - o
'  |Replacerent + + E
(Bridge,ete) © | —* o =1 -] - il -
| Drainiage Channel + +
} Impruveincnt_ - - = - - ~ - - -
' Drninagc". ‘ + o+
Diversion - ~---f - -~ =i -- -- -
River Channel ++ R EECE | ]| ] Tt | ] FER)
Operation  [Floodway +++ tHE| 4+ ] | ] HE
Drainage el et + | #++] HHt| et D | bR ] 44
" Note: + : Positive {Beneficial) Impact . - Negative (Adverse) [mpact
Impact Categories: -~ +  or = Possible but Minor Impact
++ or --— Minor to Moderate Impact
+++ or —--— Moderate to Major Impact

S21




-.Tabie 410 i-‘; Environmental-Interaction Mati'i::{c'_é.f Flood Contr'ol_ Plan in Cebu'_

MAJOR ACTIVITIES B ENVIRONMENTAL § FACTORS
: (u.h-ch nm tause |Mp,\crs) '__Ph}smo&hcrmcal Ecologu;a} e - Soc;o-Econoxmc

Project Swgc '?'Ac‘_tiv‘_}itiés e

lousing & Community Infrusirocturs |

Health & Sociul Services
Lifé'Stylc & C'ommt_m_i_ly

‘Demography & Munpower -
Transportation . -

.Ai'r,_ ﬂ(_:i_sc&bﬂ'énsivc Odor -

| Acsthetic Aspects o
‘Eéér':om'ic_ﬁcti_vilies‘ o

fl'ciTc:iﬁ‘ihi .Spcc'ics -
‘ Aqlkmli'c“Spf.‘t_:iKcsﬂ

LandUse

;_suéfééé'wzj{cf R
Ground Water
Topography

Réghf-ol’-Way
Pre- o - Acqunsmon

CbﬂSlntélioh Initial Site
R (.le:arm,_. ' o] :
Labor ;.| o ' N
Mobilization . - s N -. : a8
: |Channel - R . ; ' ‘ | . o+ . L
Construction hﬁprovcmctii . - N N L B R IS el

Replacement - i R N N R S + I EEL P
(Bridge/etc). | .| N i B - = i R il I ORI
Drainage Channel R N : N B ot L '
. {improvement - - == . 3 R -1 g o-=f -1 :
River Channel P + ] 5| o+ + | 4+ HeE] 4Ee R IR R

-Operation _ : - : j : SR B 0 . .
Drainsge = +++ ST Y B aEnEnETh IR DT e e

Note: + : Positive (Benctiéial)}mpact E - .: Negative (Advcfsc) Impact
Impact Categories: + or - " Possible but Minor .limpat_:! )
' ++ or ~= i Minorto Moderate Impact
+44 OF --- 1. Moderate to Major Impact




Table 4.11 - - Environmental I_nteréétion Matrix of Flood Control Plan in Ormoc

"MAJOR

ACTIVITIES

FACTORS

+++ or -~--

- 23

Moderate to Major limpact

. - ENVIRONMENTAL
| ¢ which may tause IMPACTS) - Physico-Chemical | Ecological : Socio-Economic
[ ’51'-
=] . 53
3 s | £,
H - 3 e
. ] . e o =
B . . - i . o apm
N O : 'z vf 8 % g E g
Project §£age : A_ctht_lcs . ; 2 - 5 Sl alE = TE | w | B
o - o [ [ < TR 2 2 S a2 =] 5 = 8
] 2 bRl w8 71 2 =1 .8 o 2
I EELSI =A< ]S ElEl gl
C2 TR - K B (- NN B D O R 0 - T A T
2 : L = o = o ) =
sl B2z |22 E2|28|&si=|d
Sl 2 8l | BBt BB 15132
7 Al S |2 |2 l=s] <l a]| 3| 2| & 2|8 |3
- IRight-of-Way .
Pre- Acquisition: - - == --
Construction |Initial Site
|Clearing _ _
Labor * +
Mobilization = - - -=
Channel + +
: Improvement. - - - - - - - - = -
Construction |Slit Dam + +
" IReplacement _ T+ i
(Bridge, etc) .. | .77 —- ~ -1 -- -- - -
Drainage Channel| N A
Improvement - - - - - - - -
. River Channel | ++ ++ + | +++] +E]| ++H 4 | ] |+
Operation : ' - =
Drainage 4| ++ + A | ++ | +++| +++| H+
Note: + : Positive (Beneficial) Impact - : Negative (Adverse) Impact
'Impact Categories: + or - Possible but Minor fmpact
: ++ or =~ Minor to Moderate [mpact




. Table 412 Environmental Interaction Matrix of Flood Conitrol Plan in Facloban -

MAJOR ACTIVITIES | ENVIRONMENTAL _____FACTORS
{ which may cause IMPACTS) * | -~ Physico-Chemical ~ Ecologic_a:i ] S - - Socio-Ecoroinic .

Project Stage| - Agtivities

Housing & Comtmunity Infrastructure

Health & Secial Services
Life Style & Community

Dcmogrﬂ.jih.yﬂ& Munpower . _

Air'.-_i‘ic.)i.;;c'&'()nfcnsivc()dnr -

Acsthetic Aspects - -
Economic Activitics

- Aquatic Spéc_i‘és‘ R
“Transportation i *

Temestrial Species

*Surface Water
Ground Water
Topography -
LandUse -

7_ Right-of- Way
Pre- - - |Acquisition .

Construction |Initial Site :
. lctearng’ o |4 - -
frabor L S I A e
~|Mobilization - ] . i IR EENN M RN N
Construction |Replacement | S 2 1 + e

(Bridge, ete.) . - .
Drainage Channel] o ‘. AR + I
... |improvement | ~* S TR Al SRR Do Mt il IRl ENERS Bitell licioll E
Operation | Drainage b L HE SRR IRaid Biand Shadd ++ ‘++‘_+ Lt ++_ :

Note: .+ : Paositive {Benelicial) Impact N Ncgalive(Ad_versc)l_mi:uéct '

‘lmpact Categories: |~ + or - s Possible but _Minor.ltl'_l;.:ract.' :
i ++ oxr -~ ¢ Minorto Moderate Impact
+++ or --- : Moderaie to Major Impact




Table 5.1

| Di§bur$cn‘iént Schedule of Urgent Plan

note: Construction work for river is 2 years and for drainage is last year.

. Unit: million peso
~Hoilo -~ o Ormoc : _
_ River  Drainage.  Total River  Drainage  Total -
I. Main Construction Cost 747.9 101.0 8489 2263 6.7 233.0
I Compensation Cost 2320 228 2548 444 0.7 45.1
I Administration Cost 49.0 6.2 552 - 135 0.4 13.9
" IV Contingency : _
~ for Main con. & Admi, - 119.5- 161 1356 36.0 1.1 37.1
- for Compen. 34.8 3.4 38.2 6.7 0.1 6.8
* 'V Engineering Services _ '
for Detail Design 74.8 10.1 84.9 22.6 0.7 233
~ for Consiruction 449 6.1 51.0 13.6 0.4 14.0
Total ' 1,302.9 165.7 1,468.6 363.1 10.1 3732
_ Istyear 2ndyear 3rdyear ‘4thycar Sthycar Gth year Total -
Tloilo City D/D Compensation Construction
. Main Construction Cost 2493 2998 2998 8489
II Compensation Cost 127.4 127.4 0.0 0.0 0.0 254.8.
1IT Adrainistration Cost E 16,3 - 19.4 19.4 35.1
IV Contingency 191 191 398 . 479 479  173.8
V Engineering Services 85.0 15.0 18.0 18.0 . 136.0
Total 8.0 1465 1465 3204 3851 3851 14686
note; Construction work for river is 3 years and for drainage is Jast 2 years. '
_ Istyear 2ndyear 3rdyear 4thyear 5th year Tolal
Ormoc City D/D Compensation Construction
L. Main Construction Cost 113.2 120.0 2332
~ IT Compensation Cost 22.6 22.6. 0.0 0.0 45.2
- IIf Administration Cost ' 7.0 7.0 14.0
[V Contingency 3.4 3.4 18.0 19.0 43.8
..V Engineering Services 230 ' 7.0 7.0 37.0
Total - 23.0 26.0 26.0 145.2 153.0 - 3732
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