This: hydraulic bt)re"ru.'shed"towards the sea washing out bridges-and houses; hence, flood

duration was so short at 30 min to one hour, -
33 UrbanDrainage
331 Drainage System -

a Iotlo Cit!

X Urban areas of Ilonlo composed of one c:ty and ﬁve mummpahttes, namely, La Paz .laro
-Molo, Mandumao and Arevalo, are traversed ‘by two mam nvers and their tnbutanes These

© watercourses constttute the nine (9) dramage basms and subbasms delmeated in th 3 24

8 Stormwater collectton and dratnage Systems have been constructed only in densely urbanized

dlstncts of the cnty proper at the nght bank of the Ilmlo river estuary and at the Jaro-La Paz
area between Mandurnao Rlver and the Jaro ma:nstream Prnmary and secondary dramage
channels are estnmated to be: ‘approx. 55 900m Smce the dramage ptpes were mstalled
several decades ago, functlonal damage is found i 1n many places, even complete blockage due

to sonl or garbage sediments and structural collapse. ‘

In addition- to the confined dramage system ‘the major dramage problem in- the urban area is
the madequate drainage capac:ty of primary channels The followxng table shows the flow '

. capacity.of the three primary channel_s lying in s_en_o_us inundation areas.

Item - . Primary -_Chamie_l' ' Dramage Area Flow Capac1ty Average Capaexty

o s T _(km) S ) )
1. ingore Creek . -~ - 802 < . . 2-70 . o 15
2. Bo.ObreroCreek. =~ . . - R
: -Downstream 389 T 10-90° 300
i .~Upstream o120 o 1-3 : 1
3 RizalCreek 050 ' 4 230 B 4
~ Cebu City

“The. urban 'area of"Cebu-'istraversed by five rivers, several creeks and drainage mains. These
- waterways constitute the basis for the formatton of some 20 drainage basins and subbasins.

' The dramage basms are delmeated in F!g 3. 25

' The ex:stmg urban stormwater dramage systems including collection facilities of inlets .and

: gutters are found only. in: densely populated dtstncts of the cuy, which are. bounded



: .. approxrmaiely on: the nonh by Subang Daku vaer, on the south by Kmalnmsan Rwer and_

' conﬁned wnthm 2t04 lun wxde from the coastlme

 The ex:stmg collectnon and dramage systems servmg the combmed t‘unchons of sewage and |
stormwater eollectnon were constructed on the basis of the Dramage Master Plan in the__

' 1950 s. Lengths of the prrmary and seoondary drannage mcludmg pans of the. ﬁve rivers _ |

-w1th1n the urban dramage area are estlmated to be approx. 82, 900 m,

One of the sngmficant causes. to urban dramage problems is the madequate dramage capamty '
. ‘of pnmary channels and dramage mams as well as the confined semoe area of the dramage' '

' -system The dramage capac:ty of pnmary channels and dramage mains lymg in sennus_

Ny mundaﬂon areas are evaluated as shown belt)w

Item . anary Chhnnel _ Dramage Area : Flow Capacnty Average Capacnty

" NO c C(km?) Sy (m /S)

s W -':Mabnlu Creek co 2B s _._j2 4 oo 8

2 VLahungbutary o 065 . 1-50 9

3. TinagoCréek 1107 1-260. T4
4. - PahinaCentral ~ o 100 .- . 1-T7.. .- 6.
5. - Calamba - =~ - 079 . 2.3 2

-6, .-Sta. Teresita o 380 2. 30 s 3
7. Basak-Saancolas o067 1.2 RN
8.  'Sto.NifoCreek AV RS I (1 RO
9. Brgy.lnayawan . . .. 129 - . 2.4 . 4

ocCit!

The urban area of Orrnoc City is dmded mto two; the cnty proper of 0 93 krn surrounded by
Anilao Rwer, Malbasag Rwer }-[ermosﬂa Drive and the coastal lme, and the new resndennal

area of 2, 68 km’ adjmnmg the city proper, as shown i in Fig. 3.26.

The city p_mper is densely urbanqzed being the t_;o_rnmermal and residen'iiel' "(:en:_er of Ormoc

City, and the urban stormwater collection_ and drainage systems are well -developed. The

existing system is hydrologically divided into four (4) drainage areas within ihé_ city pmper

which drain independently into the sea or the rivers, and th'e'new residential a'ren*-'is:‘ &i\:'i'd'ed-

_mto four (4) dramage areas which drain dlrectly into Malbasag Rlver Amlao chr Lotao

Creek and Ormoc Bay

The existing systems have been constructed on the basis of thedramage 'i'!ﬁ.pfo_ye:neht’pla_ﬁ '

prepared by the City - Engineering Office. Varinus types of -drainnge fa'cﬂities Su'ch as
RC-U-type wnth cover, RC pipe, open channel RC box culverl were adopted fnr the systems
The total length of the primary and secondary channels/pipes is _esnmated_ at 16,500 m,



To assess the exlstmg dramage systems, the dlscharge mpacrty of the Lotao and City Proper
creeks functlomng as prunary dramage channels in the urban:area js calculated as shown
below.

Itern Primary Drainage Dtamage Area Flow Capacrty Average Capacnty

No. ‘Channel . . (km?) () - (m¥s)
1. - Lotao Creek _ _ S .
- Downstream 1.03 1.0 - 10.0 10
: -Upstream - .44 05- 1.0 1
2, CltyProperCreek o .032:. . 0 1.0-180 . . 4 ..
Tacloban Cll!

The dramage area of Tacloban City covering 2295 Ivun2 is divided inio ten (10) dramage
areas where stormwater is dramed into the sea through rivers, primary dramage channels, and

" mains. The dramage areas are. delmeated in Fig. 3.27.

: The exrsnng urban stormwater collectron and dramage system is only in the most densely
built-up area berng the crty commercral center whlch is bounded on ‘the west’ by
Mangonbangon River and on the south by Langhas Llrang Creek The rest of the urban area
. depends largely on natural overland dram to the nearest recrpxents of the watercourses and the - :

- S€a.

- 'I'he exrstmg prpe dramage systems m the c1ty proper have been constructed in 1975 based on
the dramage master plan m 1954 by the Crty Engrneenng Ofﬁce The total length of dramage
pnpes is nearly 5 3 km and open channei 1s 2. 4 km Remforced concrete prpes rangmg 1in size

from 400 mm to 1, 400 mm and open ehannels are commonly used as dramage systems,

the u.rhan area suffers from- frequent mundatlon As shown in the table below the dramage
'capacrty of pnmary channels, where five major mundatron areas -are located is obvnously

small compared to the expected desrgn dlscharge .

Item . Primary Channel . Dramage Area  Flow Capacrty Average Capacrty

No. . .. L ~ (km?) . (m /s) : {m /s)
1. = Naga-Naga S W5 | 1.0- 4 ' 2

2, - Langhas-Lirang . 438 . 10- 9. 3

.3, . Pleasantville . 125 .. - 10:10. 1
'4. 'Sagkahan 0014 T 04-10 1
CiS ='Burayan Trrbutary: SRR ) SIRSINSENt | & Gl S 2



- To soive mundauon problems, the. Tacloban City Dramage Master Plan was wepared in 1987 -
o Wthh pmposed nmpmvexnem of the watercourses and- cons!rucnon of dramage inains, Due to
' _budgetary constramts however, only some dramage pipe lmprovement works have been:'

' unplemented up to the present

332 Sormwaer Tnundation.

Iloile -

_ The ﬂood-prone areas in the. urban area of lloalo Cxty expenence regular mundatwn brought'

about by the madequale dramage systems The DPWH District’ Engmeenng Ofﬁce has

: ldenhfied habltua] inundation areas at some 11 p]aces thh 100 ha i in total aréa, as shown m _ :

: Flg 3 28 'I'he major mundatlon areas and condmons are as follows

Cltem S L lnundanonCondmon

- No. - Flood Atea: = : . . Area(ha) - Depth (m) - Duration (hirs) = "~

.1, ... CityProper-Molo (5 places) 538 . 01-03. ¢ 1.2
2. .. . Jaro-La Paz (4 places) 186 © 02-03 .2

3,05 U Ingore Créek Upstream = - <424 0 03-1.00 02w 120 0 5

CTotal - T e e R T

Cebu Cit

' Habllual ﬂood areas in Cebu Ctty due to madequate dramage systems were 1dent1f ed by 1he
DPWH Distnct Engmeenng Off‘ ice in some. 30 places wnth 90 ha in lotal as shown in -

an 3 29 The major mundauon areas and condmons are gwen in the followmg lable

em . oL lnundahon Condmon

No.  Flood Area T Atea (ha) - Depth (m) . Durauon (hrs)
1, - Mabolo Creek - ¢ o140 T0s e e A7 SRR
2. Lahug Tributary 80 .. . 03- 06.___. : 213
3. Tinago Creek - 727 03-05 1-2

4, Sta. Teresita Creek - 100 . 05-1.2° 1-2

5. Sto. Niiio Creek 18.0 ©02-03 - - 1

Total. _ L ST2 e
Orm’ocCitx

There are no serious drainage mundatmn problems m Ormoc, except pamal water stagnatlon o

in some places due to madequate dramage capacxty as shown in’ Fig: 330 In the new =

residential areas adjoining north and west of the city _proper, however, the uxban drama_ge




system has nol been developed sufﬁc:ent]y to cope with the rapid urbamzatwn Frequem.

mundat:on problems in the area occur dunng the rainy season L

" The majot-u’x'und_anbn areas due to u’mdequate drainage systems are as follows: = -

C hém- - . . = o 7 jnundation Condition

» No,: .. Flood Area i+ .. .- Area (ha} . . -Depth{m) - - Duration (hrs)
1, Gov't. Center - 95- . 02-04 1
2. Pmta o 68 . 02-04 © 24-48
3. _Lotao Creek 17.1 0.5-1.0 6-12
4. * Rizal Exténsion 41 0.2-0.4 L 26

~ Total . - - 3715 : . .

-T__ale_ban_Cit): S

Tacloban Cnty is srtuated in the low—lymg area along thé coast varying from 0.5m to 4m
above mean sea level. The city suffers from habltual inundation due to insufficient coverage
qf the drainage system and madequate capacity of the ‘existing watercourse, ‘as -shown in

" Fig. 3.31. Major inundation areas and conditions in the urban area are as follows:

dtem v o0 0 .o e - - Inundation Condition"

No. - Flood Area . Area (ha) _Depth(m) Duratxon (hrs)
1 Abucay River 16.6 : T 03-05 ‘56
2. . Naga-NagaCreeck =~ 78 o 03-1.0 2- 4
3.7 ‘Mangonbangon River = . 4000 - 03-1.0 2-72
4. . .Langhas-Lirang Creek: -~ .. 244 . -:02-1.0-. . . 2-24

5 O1d Sagkahan Creek 12 02-05 - 4- 5

6 Pleasantville Creek ~ 7182 05-08 S 12-24

7. ‘Burayan. River 3 97.6 - 01-06 1-36
Total -~~~ - 2088 . - -

ST _GW'?EY and Soll Mechanics
341 "I.‘dp_agraphy. and Geology of Study Arca
o ‘,_ _lloilo' . | |
Jaro and Ilmlo ﬁvers.are bounded by a mou‘ntam.ous. rangé rufuﬁng from west to nonh The

. hllly area m ]lonlu Clty has a gentle SIOpe where an alluv:al plam wndely extends The main

. reglonal geomOrphology m llmlo 15 summanzed as follows




W

2 E

o 'The area extcnds in the middle stream of Aganan and Tlgum rivers at an elevatton of

3)

Mountainous Area ‘o

' 'I‘he area is charactenzed as Panpnan Basalt Formation basm located in the upper'

o strearn of Aganan and Tigum rivers; the major tnbutanes of Jaro Rrver “The elevation g

; of the area is approxunately 500 m to 1,000 m and Mt. lnaman is the hrghest peak in
_ - the Jaro nver basm (1 380 m) -The physrography of the area shows a rugged and.
| "’.trregular structure of the outcropped formatron consnstmg of rnetamorphrc and

= 1gneous rocks The dramage texture pattem inthe area is dendntrc and very dense

Hllly Area

E 50 m to 400 m w:th a smooth relief, An uregular dramage fexture pattern reflecttng'

the Structure - of the Sedrmentary Rocks of Panlupan, Lagdo and Sewaragan_-_'

; Formatron. Aiong Ttgurn Rwer especrally from Maasin to Sta, Barbara, remnants of
- river. tenaces coruposed of Cabatuan Forrnatton of the Quaternary and Apdo :
..f_.;:Formatron of theTerttary are strll VlSlble L ' '

Alluvral Plam

: ’I’he alluvtal platn is. evrdenced by a very ﬂat morphology wrth a regular seaward '

slope ‘The alluvral platn is wadely observed in, Hoilo Ctty, and it is a broad structure L

’:'_trendtng southwest o northeast

Recent alluvral deposrts whrch mamly consrsts of nver and ooastal depostts ofr

Holocene cover this wide plain in lloilo City. The basement rock of thrs alluvral

) p!atn is Cabatuan Formatlon composed of sandstone srltstone and mudstone

“Two (2) sedimentary basins, Jaro and IIotlo are conf rmed by the anaIysrs Surface_'

soil of llorlo City is malnly cohesive soil of clay or silt. _Manne, _depostts are

distributed only at the llo_llo sedimentary basin.

Based on the geological field reconnaissance and data, a geological map is provided s shown'
in Fig, 3.32. | S TR

Cebu

Cebu Ctty is formed by five &) rwers Bulacao Kmaiumsan, Guadalupe, Lahug and Subang_ i

Daky, whlch ﬂow in parallel from the mountamous area toward the coastal area These nvers o

'show trends of ﬂow from northwest to southeast wrth steep slope A]luvrai plams extend'

along the coastltne of Cebu City. The main regronal geomorphology in Cebu rs summanzed E

as follows.



o

o

The mrdstream of the f' ive (5) related rrvers are located at the hrlly area wrth elevatron

@

Mountainous Area

’ Fwe (5) major formations’ of Cretaceous o Ollgo-Mrocene of Tertlary (Mananga,

Cebu Maludog, Bulacao and Marngrt) are mamly exposed at clevations of about

-300'm to 700 m. '['he.headwaters of the Guadalupe River'is the hrgh_est. in the five (5)

" river basins, The area of the headwaters is covered by the formation of Marranga

group and Bulacao audeslte The physiography of the area shows a rugged and

irregular structure of the formation consrstmg of sedrmentary and volcanic rocks_

' Many dendntlc dramage texture patterns are observed in thrs area,

'Hrlly Area

of about 100 m to 300 m. Relatrvely moderate structures are observed in the area.

" The area is formed by the Carcar Formation of lrmestone Mamgrt Formatlon and

Bulacao Andesite - are. observed at both sides of the- valley' and" the raverbed_

: ,downstream of Buhisan Dam. Smooth and. srmple dramage texture palterns are

observed in each rrver basm due: to the massive fomratron of the area.

Alluvxal Plam '

The alluvral plam is drstnbuted along the coastlme of Cebu Clty as a narrow belt

' followmg a southwest-northeast trend. - Along Guada.lupe and Lmao rivers, the

g'a.lluvrum plain is well extended .up to the north of Guadalupe Church River deposits

T _hav,e accumulated more than in other rivers, which is an evrdence of higher elevation

= than;other alluvial plain-areas In general, the plain is characterrzed by a flat

o ,:-morphology with a regular sea-warded SIOpe '

" 'Most of the sorls in the alltvial plam originated from sedimentary rnatenals of shale,
h sandstone cr)nglomerate, limestone and volcanic rock, and coastal detrrtus deposits.
Distribution of sedimentary materials are strongly related to eleva_trorrand the steep-

o sloped landform of the area.

. ,_;The basement rock of the alluvral plam 1s Carcar Formatlon of Plerstocene limestone.
‘ ,The expected thrckness is approxtmately 10 m to 20 m at the northem part, and 5 m
10 10 m at the southern part. Alluvral deposrts, classrfred as upper layer of Carcar

- '-Formatron mostly consrst of sand gravel srlt and clay

B The study area is classrfred under three (3) major sorl formatrons In the high

'_ mountamous area, Bagulo Clay Loam 1s dlsmbuted ‘may be asa surface sonl of

Mananga Group

©3-17



'I‘he depth to the basernent rock is generally more than 20 mn, Sevetal eolmwe sorl _
layers wrth a relatrvely low N-value are wrdely observed as the uppermost 10~m- '

depth from the ground surface except the reclamatron area.

' _. .:Based on the geologrcal ﬁeld reconnarssance and data, a geologrcal map is provrded as shown_ '

"'mF.g 333

' o ocCitx

._ Amlao and Malbasag nvers ﬂow in para.llel at Ormoc Crty from the southwest toward the

river mouth The | two. rivers rnostly ﬂow on the moderate drppmg pyroclastrc deposrts of the :

hilly area, from the mountamous area whrch is composed mamly of young volmnrc rocks to

the alluvral plam at Orrnoc Crty The marn regronal geomorphology in’ Ormoc rs summanzed. '

"-as follows e

' The area 8 charactenzed by late Plelstocene volcamc lahnr The area has its

@

~"The 1 upper and mlddte reaches of Amlao and’ Malbasag rivers l:e on' v this hrlly area,

Ol

-,,Mountainous'Area G

elevatron from ‘400 m- 10800 m, and M. Bonao is the’ hlghest peak at elevatron of

'.812 m, The formatron is mainly composed of late Pliocene volcamc rock Therefore

rugged and m-egular structures of the dramage texture pattern are observed

Hrlly Area. .

~"The’ fonnat:on is characterized with Plio-Pleistoceri pyroclastrcs deposrts composed

“of thick accumulatlons of lahar having moderate drppmg. The' elevat_ron_ of the area is |

30 m to 400 m, and simple relief dr'ainage'textere patterns are observed. However,

-the. valley which_has been formed with erosion by river. flow is generally deep and_

‘steep,- It shows that the area has a young hlstory of area topographrc evolutton

: Alluvral Plam

Alluvral deposlts originating from river deposrts consrst of sand gravel srlt and clay- _

in the study area are located only at a !lmtted area of Ormoc Crty Pr0per and along

" ‘the downstream river bank of Amlao Malbasag River. The depth to the basement _

~ ‘rock of Dolores formatron is 10 mto 20 m, m general

Soil in the upstream partrcularly along the valley havrng a very. steep slope, are of a _' =

" different soil material of young volcanlc origin developed marnly from andesmc =

rocks. In general, these are loose, unstable and lughly susoeptlble to erosnon



_ 'Based on the geological field reconnaissance and data, a geological map is provided as shown

in Fig. 3.34.

Taclgban _

: ;' The. srudy area consrsts of the four (4) related dramage basin of Abucay, Mangonbangon

Langhas Lirang and Burayan. . The flow of each channel is a_lmost parallel, with south to

north axis in the _rr:ﬁu-rg:_v_rq'.r alluvial plains of Tacloban City. A mountainous area is located west

‘of the city and small scale hilly area is exposed at the center and east of Tacloban City. The

main regional geomorphology in Tacloban is summarized as follows.

L The area is charactenzed as Tacloban Volcanic Formatron located at the western side

Mountamous Area .

e ';‘of the city, wrth an eievatron of 50 m to 300.m. ‘Mt. Naga-Naga is the highest peak .

_wrth the elevatrcm of 380 m. The physrography of the area is masswe structure of

o 'voicamc rocks. Among the four relaled nvers, only the Mangonbangon River has its

[

@)

‘The alluvial plain shows. relatively flat morphology with very gentle sea-warded

| headwaters in the area.
Hilly Area
'There are two hrlly areas, m the clty, composed of Temary sedunentary rocks. One is
| located west of Mangonbangon Rrver formmg a narrow belt along the rwer and

' _‘_exposrng Sanncardo Formatlon The other one’ 1s }ocated at a protuberance in_San

- Pablo Bay at the eastem srde of the crty proper and exposes Bagahupl Formatron

'Alluvial:l__’la_in 5

" slope where all related rivers extend. “The plairr is-narrow between the mountainous

area and the hrlly area, and it corre5ponds toa broad structure frending south to west.

._The alluvrai deposrt in this area is narrowly dlstnbuted between the mountamous area
'and the hrlly area _where the whole reaches of Lhe four dramage extend The
-' basernent rock of the alluvral deposrt 1s Temary sedrmentary rocks of Bagahupr
: .Formatlon and Sanncardo Formatron The deposrl is composed mam]y of -
" '-unconsohdated clay, srlt sand and gravel denved from - older rocks deposrted aiong

E "'nver channels ﬂood plams and river mOl-lthS

Based on the geOIOgrcal f' eld reconnalssance and data a geologrcal map 1s provrded as shown
i Frg 3 35 : o '

D 3e190



Mnbasag Rivet, is proposed at the midstream which is the Boundary of the alluvial plain and
hilly area Proposed slit dam- srtes for each nver are: exammed frorn topographlml pomt of

342 Geology and Soil Méchanics for Structures « - <0 o
- SiitDam Site

A total._of three (3) slit dams,_"two ) sa'b:o-dams' in Anilao River and one ® sabodamm

view 1o select the surtable area for the pocket of those dnft-logs and boulders The geolog:cal

_ condmon of each srte is described as follows e

e

@

- The dam srte is placed near the junctlon of a tnbutary of Amlao Rlver Geologtcal

o

'Anilao Slit Dam-l-(Flg. 3.36)
" The basement rock is pyroclastics of Ddlores Formation consisis of nié{nhﬁng beds
- of volcanic brét:bia at'gréater part, and voloanic sanidstone at minor part. Profile A-A”
issét along the proposed dam axrs, where most of the narrow valley is smlated
- .Recent river unoonsohdated deposrt of sand and gravel |s wrdely drstrrbuted along the

| nght bank of the rwer The thrckness of deposrt 15 thm at the pmposed dam axrs
 rather thick downstream of Profile B-B’,

Anilac Sllt Dam-2 (Frg 3. 37)

' condmon both of lrthology and facres is srmzlar wnth the Amlao Dam 1 site. A major.
' part of the basement rock rs volcamc brecc:a of Dolores Fonnatron mcludmg thin.

'altematmg beds of volcanic sandstone

Since the_layer of volcanic breccia in both river banks at Profile A-A’rsmuch thicker

‘than Profile B-B’ and the depth to-the volcanic sandstone which is estimated as less
> concretlon rock than: volcanlc breceia is shallow at the proposed dam axis . of

- Profile A*A' Proftle A—A' is proposed for the dam axis.

' Malbasag Sabo Dam (Flg 3 38)

The basement rock of the area is pyroclasncs of Dolores Formahon composed of only

volcamc breccra No volcan:c sandstone :s oonf' rmed m thls area

Steep. slope and massive volcamc brecma fonnatron is observed at’ the left bank In -
the right bank, however ‘a rather gentle slope of 18°. inchnatton made-of thick
alluvrum deposu (Qal) is observed No outcrop of basement rock 1s found at the o

rlght bank of the area. Based on Borehole MRD2 nver terrace composed of



volcamc brecc:a rs eonﬁrmed at elevanon 13'7 m. The facres of the volcanic breccia

is sumiar to Amlao Rrvet ;

' Un’ia;mal COmpr_esszon strength_of volcanic breccia which will be a dam fouhdetiOn, shows a

range from 280 to 320 kgf/cm®.  This value is considered as sufficient soundness for the

consrrirction of sabo dam. - - -

m

' EmbankmentMatenal

:Criteria'for Material SeleCtion

Generally, excevated soils from the existing river bank along the proposed river

unprovement srte and ﬂoodway are planned to be used as embankment matenals The

sorl sarnplcs were exammed to choose the surtable matenal for embankment based

on the followmg crrtena

'_.j..-(a,): :

o
o
@)

Grqi__n Size‘Distribm_ion : , wltl_rin | 1_5.%._ .to | '70% of. s'i:lt --an_d' clay
Co -':'c:omem:_'_ LR S i
Moisture Content -~ 2 o less thanSO% .

-.Spec.iﬂ_c Graviry : : .- 'approximately 2.5
SoilGradirig ’ o refertofl’.ab.le.3.3.

,Evaluatlon for Embankment Maten dls o

' Ilorlo Clly

From lhe results of embankmenl materlal survey, 1t has been evaluated that

most of the sorl of the exrstmg nver bank along the Jaro Rwer can be used for

”embankment material. The matenals at the other srtes are drsqualrf ied by the '

grain size distribution due to large pr0port;on of more than 70% of silt and clay

“ content exoept EJR 1 and EJR-2 of the Jaro Rwer However all samples were

. = _k classified as clay of Fine Soil (CLor CH) by the soil gradmg criteria and thrs

' --kmd of sorl lS avarlable for embankment mdterlaj with some eountermeasures

such as drymg and soil stabrhzatlon

Ormoc Crty

e From the results of embarrkment material survey, all samples at the proposed

: :barrow prts exoept EAR- 2 are qualrﬁed as embankment material,



_. ,‘Howevgr,-ﬂje‘s:oillfssropled-ot the enstmg river bank is asuxface hyer;of sandy .

" gravel (Acs) which is distributed from midstxeam to the hilly area. -7'T§iis'zayer |

8 " 1s esumated to be not sultable for matenals because of yery. hlgh perrneablhty
e Borrow area othcr than the exnstmg river bank is rooommended as’ shown as-
Flg 3.39. Sonl propemes of thcse areas represented by E‘.AR—3 EAR-1,
- EMR-2 and EMR-1 are 1udged as suntable for matenals Th:e proposed borrow |
areas were also exammed asto d:stance from the two ) related nvers and land

- use oondmon of the area

| s.’,n-'cﬁ;ﬁﬁa' in Iioili’i Cig"’*"
‘ _'Ihe alluv:al plam of Ilozlo Clty is charactenzed wlth relatwely ]ow beanng capacny of soft

' _ 'clay and unconsolldated loose sand. F:g 3 40 shows the dlstnhunon of the sol't layer Wthh

' “hasa low beanng capac:ty of approxlmately less than 3of N value on average

ThlS 1s generally charactenzed as Iow land w1th less than 3 m elevatlon and used mamly as
fishpond. Low bearmg capacity with large consohdat:on settlement  of the clay layer and

'llquefacuon suscoptlblhty of the loose sand 1s expected in this area.

3.5 .Socio-Economy E :

._Tho Phlhppmes administratively cons:sts of 14 Reglons, namely; National Caputal Reglon -
(NCR), Cordillera Administrative Region (CAR) and Region 1 to Reglon 12, These reg:ons
are further dmded into provinces, the provinces into cmes/mumclpahtlos and the
cities/municipalities into barangays As of 1988, there were 73 provmces, 60 cmes 1,532
mummpahnes and 40, 904 barangays _ BRI

The four Selected Urban Centers (SUCs) Ilollo, Cebu, Ormoc and Tacloban for the Master .

Plan aro admlmstratwoly located as follows

Ttem Nm'ne”of(:ity ' Regi'on' “Naméof_' " Number of' Land Area

No, oo oo Number -~ . Province - Barangays (krn)

L., Moilo = . ¥VI. deilo.. . 180 ... 560 . -
2. Cebu _ Vil Cebu 80 . . 2809

3. Ormoc VIl Leyte 1100 i 4643

4 Tacloban - : Vil leyte = 138 1009 ¢

351 'Populati'on-and.[,aod Use

Accordmg to the 1990 census by Nanonal Staustlcs Offic ice’ (NSO) the Phlhppmes has 2
populahon of 60.6 million. This populatlon mcreased by 12 mﬂllon as compared to the 1980 :



R equrvalent to approx:mately US$829

: eensus Dunng the 1970’s, the average growth rate 'was 2 79% per annuin, However, dunng
the 1980’5, it slowed down 10 2.28% per annim. o

In the above four SUCs, the census populatron figures were 30‘? 600 in Iloﬁo, 604,600 in
" Cebu, 129, 200 in Omoc and 136 400 in Tacloban, as shown in Table 3.4, Their growth rates
i the 1980’s were 2. 31%, 2 22%, 2, 10% and 2. 90% resPecnvely Except Cebu Crty, the

| growth rates of the cities exceeded their respecnve provrncral rates.

'Iherr populahon densrty were 55 personsjha m Ilorlo 22 persons/ha in Cebu, 3 persons/ha in
Omoc: and - 14 persons/ha m Tacloban as shown in the table. : In the census report, Ormoc
City’s territory is classifi ed into beth urban and rural areas. The population is recorded at
14,833 in the uban area and 114,623 in the rural area, Having territories of 145 ha and
~ 46,285 ha respectively, t'hefr' densities were'l'02 pe'rsons/ha and 2 persons/ha. Lik'ewise, the -
'__Cebu City ¢ Govemment classnfles the barangays making up Cebu C:ty into urban and rural
areas. Accordmg ta this’ classrfrcat:on the population density is 113 persons/ha in urban and

_ 3 persons/ha in rural areae N

In the four cities the average famaly sizes were 5.43 in Lloilo, 5.32 m Cebu, 520 in Ommc
.and 350 in Tacloban In total, the average famlly size for the four cities was 5.36. Thrs

fi gure was sllghtly higher lhan the natlonal average of 5. 32..

- The present land use in lhe four cities was not clear 'Ihus the JICA Study Team and the
_Local Counterpart Team tried to identify the: land use by referring to available maps such as -
‘ topograph:cal maps and aerOphotos The land use map of 110110 Cny was delmeated by usmg
the topographic map which was drawn as the survey results of JICA in 1994. Table3.5
shevvvs- rhe pre_sent_ land .use in " the __feﬁr ;:e:ities, Wthh was -identified using the above

: ldem;ﬁcatmn waédu;e, L B AR S o
Ilvilo and Ormoc cities seem 10 include fairly ainple-gree‘n space. covering .the -énltire
..admzmstratwe territory. On the contrary, Cebu and Tacloban cities appear to be moderately

urbamzed compared to the other two cities, but this may be due to the mapped area covering

' _only the urban Barangay classes designated by the city governments or the urban ¢ore.-
, -3".5;2 ‘T“_E'C'iﬂn'emicl"rirﬁ!'és' and Infrastructures =
e Gruss Dnmesne Product

- VGross Domestlc Product (GDP) in the Phrlnpprnes was 1,466 billion- pesos in 1993, broken -
- down into: 318 bnlhon pesos in the agrlcultural sector, 483 billion pesos in the industrial
' sector ‘and 666" ‘billion pesos in the service sector. ~Per eapita GDP was 22,596 pesos,



Gross Reglona.l Domestxc Product (GRDP) of the - mpecnve regmns in 1993 was
104, 7bllhon pesos or 7.1% of GDP i Regmn Vl 943 bllhon p&os or 64% in Reglon Vi,
'__and 36 2 btlhon pesos or 2.5% in Regmn Vlll Value Added (VA) rates of major eeonomlc Z

' -sectors to GRDP in thelr resPechve reg:ons were summanzed as follows

Item" - Philippines;'__-' _"Region_.Vl o Regioi: Vll,' 3,Régi6nV]ll'
Agriculture a7 w2 13 %9
Indutry . 329 233 0. 306 305
- Serviees 454 0 7 Ta3s 54.1° 346
CoTotal oo 10000 000 o 10000 ,1000

Per capila GRDPs-’m‘mé{ were 18,459’ pesos. (approximately US$678) in' Regioa VI,
19,436 pesos (US$‘713) ‘in | Regmn VI! and’ 11,806 pesos (US$433) in Reglon VL
'Reglon Vll recorded the h:ghest per capna ‘GRDP among the three accountmg for 86% of the
'natmnalpercapltaGDP SRURLR R T T

Average annual growth of both GRDPS and. per caplta GRDPs. of the reglons dunng mne

years between 1985 and 1993 was summanzcd as follows

: R T ' ' U . '(Uhit: "%)
oo Mem Phlhppmes : Reglon VI .~ Region VII' = Region VIl
: Agnculture ' 217 3,26 341 =024

o lnduslry C Grad s 289 e 1.60 o " 2.7 059 o
Serviees .o . ..384 . . 4210 - 463 . 209 .
G(R)DP - 3.15 . 325 466 205 -
‘PercapitaGRDP ~ * ©- 080 " 147 - . Y171 e L0080 ¢

Region VI and VII grew at a rate higher than the entire 'counh"y-' "Iieg'idn VIIi, on the other
hand, recorded negative and much lower growth rates compared to the- nanonal fig gure wnh_

the dlSpanty mcreasmg in recent years, -
Ecom_:nmic Proﬁlres
(D Agriculture -

The major crops in the three provinces are 'p_al‘ay,(ri,ce), coconut, bom' shgar-‘cane, L

banana and pineapple in order of pkodnction value, Cons:denng only cultivated ~

areas, the salient features of crop production in thé three provaes are summanzed as' .

- follow_s




: (zi)' - lioilo Province mainly produces palay, utilizing 216,800 ha in 1993 crop year

. for palay pro‘duction- - 'This land area i notably ‘more than the combined areas

._ “for palay productton in the other two provmces

(b) : 4_Cebu Provmoe malnly produces com, devoting 120 200 ha - in 1991 and

'. 73, 000ha in 19‘93 for com production Although this productlon area is now
,' smaller than that of Leyte Provmce the areas used in com productron were still

_one of the most rmportant crops in the provrnce

e I I.eyte Province, the cultivated areas are evenly utilized not on]y for palay

production but also for various crops such as com, coconut and pmeapple

In the f‘ shrng mdustry, bracklsh water f' shpond is_one, of the most vulnerable

, facrlmes to ﬂood dlsaster In 1993 the Phrlrppmes produced 234 700 tons of fish

. ._.;_'from brackish water f' shponds Of the natlonal productlon figure, 16 700 tons or

C71%is produced in llorlo Provmce Prawn and rmlkf‘sh accounted for the bulk of

brackish water products The other two provmces do not yreld as much brackish- -

© 7 water fi shpond products

The hvestock and poultry mdustry has recewed an unportant posmon in “the
_ . 7_ agncultural sector of the netlonal economy m recent years In fact 1ts VA share
mcreased from 3, 1% in 1985 to 4 S% in 1993 In the three regrons the same trend

| ‘may be observed durrng the same perlDd VAS of the industry were 6 2% of GRDP

. inRegion'V1, 5:8% in Region V1l and 5.8% it Region VIl in 1993."

_(2,)_ g

' Within the industrial sector, the manufacturing subsector contributes the largest share

;..Bo:lenufecturing

to the nahonal economy, accounting for 23,8% of GDP in 1993 lt playecl .an
important role in the regronal economy in the three regions as well. The
man_ufactunn_g subsector accounts for 17.6%_ in Region Vl,_22.0% in Regron VII and
25.1%. in_--Region VIL In pa_rticular, .Cebu .City in Region VI1.is promoting to

introduce foreign industries as.a major. part:: of its industrialization. policy.

Manufacturmg establrshments have recently increased in these yearb not only in -

T mdustrial complexes such as the Export Processmg Zone but also wrthm Cebu City

rtself

In Ilorlo Crtv, there were 525 manufacturmg estabhshments as of 1992 accordrng to

: "Socro-economrc Proﬁie of the - City. Smce management characteristics of

o rn:rnufactunng establre_hm_en_ts in the city are not available, the regional indices were



: .apphed to’ the clly The assets. holdmg condmom as of the eud of 1989 The
e following table summanzes the eondmons for. large scale manufacturers as average S

asset holdmgs _
e I L R L (Umt %)
p Tom RN Large and Medium Smle
©77 Value Added Rate (%) S +31.80 - '
. Ratio of Fixed Assets to Value Added SIS 073
Ratio of Inventory Stock to Value Added . - i) 29 B

* Estabhshments with’ average ‘fotal employment of 10 and 1 more

(3) . :Tradmg
'Wlthm the servrces sector, the tradmg (or oommercnai) subsector ls cons:dcred the
' ':'Amost popular and plentlful mdustry in ihe natlonal economy, aceountmg for 14 2% of
"'GDP in 1993. In the three reglons shops and stores ‘perform an "“"P"‘“’““t role and

‘_ are scattered all over the’ temtones 'I‘he tradlng subsector accounted for 18 6% in
o Reglon Vl 2. 6% in Regwn VI and 5 7% in Regwn VilLin 1993 ‘

In !lollo Clty, there were 4,500 wholesale and retall tradmg estabhshments as of

' 1992 Slnce management charactensncs of tradmg establlshments in the c:ty are. not
- Javarlable the regmnal data was applled fo the crty The assels holdmg condltrons as'
of the end of 1989 The followmg table summarlzes the condrtmns for wholesale and

| ::retaal tradmg estabhshments as average asset holdmgs ‘

: - S B o (Umt %)
]tem R Who]eShleTrade" ~'Retail Trade

Value Added Rate (%) . 860 . ¢ 1240
- Ratio of Fixed Assets to Value Added 018 050
Ratio of Inventory Stock to Value'Added : 0.62 o 2,33 _
=lnfr'ae'tr'uch'l_r'e

(1) . - Educational Faciliiy
Educatronal facﬂmes compnse ‘pre- schoo! elementary, secondary and temary

-~ schools.. They were dlsmbuted in the: regtons concerned as follews

Ievel ~~ - RegionVl = . 'Reglon VIl = Regron VHI

Pre-School 89 . 8 :; 89...
Elementary -~ 3,061 . 2635 - . 3061
~‘Secondary - - o w3580 373 o o 358

Metary w3 ua --113_1




3.

On the average, the rate of elementary schools to population was 5.6 facilities per

: . 10 000 people in the country_.

“Medical Famhty

Medtcal faerlrtres consrst of hospltals, barangay health statrons and rural heatth units,

'I‘hey were dtsmbuted in the reglons concerned as follows

Level ' Region VI Region VIl Region VI

- Hospital & % B
‘ BarangayHealth Center 1,27 R - S C 600

RuralHealthUnit = . .~ 164 = 200 . 164..

_ 1 .- In terms. of bed 'capacity of hOSpitals, only Region VII -among the three regions
. .. exceeded the national average of 1 30 beds per 1 000 people, indicating that the
‘medical facrlrtres avarlable in Iloilo and Leyte provmces appeared backward as

: compared 10 the natlonal average :
Road Syst_em:-.- =

 As of 1991, the existing road network was 154,300 km in the country.  In regions,

... there were:13,400 km of roads in Region VI, 9,400 km in Region VII and 8,700 km -

@

The systern of waterworks is cla551ﬁed mto three levels namely, (a) Levell

ra

in Region:V]lI -The road densities in the regions, i.e., the total length of road to the
- total land area; were 953, m/km 887 m/km? and 1,038 m/km” ) reSpectwely, a]l of

. -whrch Were more dense than the national average of 514 m/km®.

-Water Supply System

'mdtcatmg a servnce level by a pomt source and 1o dlstrlbutlon system (b) Level 2,

mdrcatmg a communal faucet system and (c) Level 3 refernng to a ptped system

o connected fo mdrvrdual houses In total the coverage of ‘households served by these
' three levels was 35.8% throughout the country In the three reg:ons these were_
o 35 4% in Regton VI 36. 7% in Regton VI, and 56. 7% in ‘Region VIII,

'Electnﬁcatlon )
Whrle_ﬁle_ele_ctnfieetion coverage in the _munieipal level was ' almost sufficient,
- individual connection l_evels were still considered backward, In the three regions, the

~ ratio ser\_red remained at less than 40%, falling way below the national average of

2%,



B (6)Commumatlons TR
Telephone servrce penetratron in the three Regrons was qutte backward f:rom _
_ expected levels Telephone denstty, i.e., the number of eonnect:ons per ] 100 persons :

. Hwas 0, 62 in Regton VI 0 93 rn Regron V]l and 0 08 rn Regton V!l] These ﬁgures

h ."-were much smaller than 1 47 wtuch represented the oountry and way below the
: densrty in NCR whlch is 831. o '

_HousingCondltion s e

' Based on the 1980 census, there were 68, 719 housmg units in- llorlo Provmce 165 875 units
i Cebu Provmce and 56, 699 umts in Leyte Provrnce Thelr bu:]dmg structures are classified

- into three types in general: (a) Type 1'is made of strong matenals such as conCrete and iron;

(b) Type 2 is made of usual matenals such as wood and asbestos, and ©) Type 3 i§ made of
. llght matertals such as cogt)n, mpa end bamb(:o “The dtstrrbutton of the above dWellmg units - .

a8 10 burldmg structure is shown in Table 3.6,

The- average age of dwellmg units was 13 years in !lonlo, 14 years in Cebu and 12 years in
Leyte In all provmces Type 2 dwellmg units were the oldest among the three types,'

averagtng rnore than 15 years old.

Regardmg the’ ﬂoor area of houstng units; Table 3.7 shows the- dlsmbutton of umts by

housmg type suchas smgle house and duplex The average floor aréa of all. housmg types '
was 56 m? in lloilo City, 51 m? in Cebyt Crty and 46 m? i in ‘Tacloban: Ctty “Most. houses in |
flood-prone areas install a floor agamst habitual’ mundauon Havrng three or four steps to the - |

floor leveI the houses would mstall at least 50 em htgher floor than the ground level.

-lemg condmons may be derived sketchrly from famlly income and expendrture As regards

average farmly mcorne, the reglonal annual averages m the reglons and provmces concerned

were much lower than the nat:onal average of 65, 186 pesos m 1991 rangmg from 57%- to___ o

' 73% of the national famdy mcome ‘This dlSpanty between nattonai and reglonal figures ’o

though was not so much as that found in the pcr caplta GDP

The national annual family income of urban people was 89,571 pesos on average, which was

almost 209 more than that of the entire people. - In lloilo and Cebu cmes however the N

average income were 112,954 pesos and 78,009 pesos exceedmg the nattonal average .

income of urban areas,

3.28



353 .Socio-Economie"ijection

=l\/ledlum-Term DeveloLent Plans

.. ;Medtum—Term Phlllpplne Developrnent Plan for 1993 1998 presents the natronal econorruc '
deveIOpment polrcnes to support the long -term goals of poverty allevratron and unproved
: moome and wealth distribution. The major macro-economtc objechves in the medium-term
plan are; (a) a sustained and broad growth of output and employment (b) prtce stabthty, and

(c) a sound balance of payments posmon

As of September 1994 the Medtum-'{‘erm Pian is strll under dlscussron in the Govemrnent
Therefore the pr0posed ﬁgures as the aggregate targets in the plan are not concrete whrch
'. _' would be essenttal to pro;ect the future socro economrc frame for the current study In thls |
' study, however the targets are apphed to proJect the future Eramework although they are sttll :
) tentahve The targets of GNP and GRDP dunng the- penod are proposed as follows L

ltem. - 1993 1994 1995 1996 1997 . 1998  Average

GNP* - _ 7598 809.2 869.9 939.5 1,0194 1,121.3 - - -
Annual Growth Rate (%) - ... 65 . 75 80 85 100 .75 .
~ Per Capita GNP ** . 114' 119 . 124 131 . 139 149 - -
. Annual Growth Rate.(%) . 20" 39 48 54 . 60 7.6 .49
_'__GRDPGrowthRate(%) o el e STERT
~ RegionVI . 2;8_" 67 71 77 - 81 96 . 70
CRegionVIL i 5176 98 106 109 - 128 9.4 -
Region VIII i 3.2 42 49 67 68 B0 56

*. Million pesos at 1993 constant prices.
- ** Thousand pesos at 1993 constant prices.
The above average giowth rates are considerably high as ‘compared with the real growth rates
in the past Incidentally, the average growth rates between 1985 and 1993 were 3.2% fo"r-"the
| whole country, 3.3% in Region V1, 3:7% in Region VII and 2.1% in Region VIII,

In addltron to the Medtum-Terrn Plan the Govemment is prepanng to proclarm the "Nattonal
o Physrcal Framework Plan for 1993 1o 2022" as a long-term development plan. It proposes a
' ratronal land use and physncal framework for the country to promote a major agri-industrial

eoonomy in the com;ng century However, it does not present. any macro economic targets or

goals for the pr0posed terms

Among the four Cmes Tacloban and Ormoc cmes have prepared thetr clty development
: plans for 1993 1998 consnstent w:th the medmm—term develoPment plans of the country and:_
' the regron -These plans cover development projects on the overall pubhc sectors such as

educatton health and physrcal mfrastructures



l'..and Use Plans

B For the Master Plan Study, a land use plan is one of tbe most fundamental tools _'I’he land_
- fuse plan shows not only the state of land utrhzatron at a oertam time but also reﬂectrng the' =
urban development pohcy in the area currently rn eﬁ‘ect Therefore rt has to be formulated_ | _

reasonably in aocordanoe wrth the regronal eeonomrc growth

Land use plans of the four crtres have been released by the respectrve crty govemments.
Table 3 8 shows the areas classrfied by land use categones, whrch were measured wrth the_

land use plan maps The plans however are not demarcated and do not reﬂect the crty '

- ) 'developrnent plans The crty development plans do not rnentron the relatronshrp between the

development pro;ects and the land use maps Compared wrth the present land use the Jand

'use plans could not be realrzed wrthrn the' plan perrod The pr0posed land use therefore,

should be consrdered srmply to deprct the desuable features in the crtres takmg urban

problerns and envrronment mto account 'Ihe land use plans are the ones wlnch oould be_

. realrzed in the future approxrmately by the end of the target year

Population Pro]ection

The NSO provrdes populatron pro;ectrons for the country and for its subdrvrsrons dovm to :

'mumcrpal level dunng t.he perrod 1980 to 2030 in the publrcatron mlled "Phtlrpprne

Populatron Pro;ectron 1980—2010" These pro;ectrons, however do ot mcorporate ‘the

: results of the 1990 census Although the agency is makrng the new projecttons reﬂectmg the

resufts, $0 far the new. ong has not been released yet

In this study, the future populatron 1s prolected on the basis of the NSO pro;ectron takmg the
1990 census into account, The followrng table shows the pro;ected populatron up to the year
2020 in the four cities, :

(Unit: Thousand)

City 1990 . 2000 .. - 2010 . . . 2020 ...

lloilo 30833 387 Tals
GRDP Projection

The long-term pro;ectron of GRDP rs mdrspensable for formulatmg the fnture framework of
the socio- eeonomrc structure in the prOJect srtes The Medrum-Term Develr)pment Plan

present the off cial GRDP prmectrons to the year 1998 After that no pro;ectron scenanos



are suggested in ';ny' of 'uie"dévclopmeht plans. Therefore, GRDP in the future is estimated

“on the foliowing?aSSumptionS;- S
" (a) - Till the year 1998, GRDPs of the respective regions will increase at the growth
- rates predicted in the Medium-term Developmient Plans: - '
- (b) " Between 1998 and2000, ("_x_RDPs"wil_I. g_row 'a.t'_tvw:/o-th.i'rds of the above rates.
“(¢) * Beyond the year 2000, GRDPs will grow at a half of the rates applied in the
: ~-above item (a). 5 L ' '

'Bya 2020, GRDPsm 'lh'_e' re’épcctivc Ifeg'ioné'are pfojccfe'd at 1985" constant pfices as follows:

Item .- GRDP (Billion Pesos) ~Per Capita GRDP (1, 000 Pesos)

Region VI- R 155 (3.1) 208 (23)
o RegmnVII e 206 (44) . .. 330 .32).
Reglon VIl ' . 44.(2.5) ‘ : 10.4 (1.8)‘

'Note: Figures in parentheses indicate the rate of increase for 1990
354 Assessment of Assel. .

Structure of Flood Damage
This structure of damage losses is -illustrated in Fig, 3.41. Takitig lhlS structure into

con51derahon, the flood darnage is estlmated by the foilowmg items below

(a) : '_'Du-ect damage, Wthh is d1v1ded mto the ﬁvc 1tems, as folIows

K3 .Dwelimg umts Wthh mciude the bulldmg 1tse]f and the 1ndoor movablc or

household effects in it.

lndustnal estabhshments consnstmg of factory bulldmg, machmery,
.equlpment for productlon, mventory stock such as fi mshed products,

“works-i m- process raw matenals and goods for resale and expected profit

| _through producnon _ _

"kTradmg estabhshments mcludmg store furmture equ:pment mventory

: stock such as merchandlse and matcrlals for sale and cxpccted profit

- thmugh damageable mventory of stock. | |

-'r.Palay productlon conSIStmg of accumulalcd productlon cost and expected :

: ".net mcome lmgahon fac:lmes are conssdered to be a kmd of physacal _
mfrastructure ‘ N ' :

_:- Inland fi shery product:on mpresented by prawn farm consnstmg of

-;accumulated productlon cost expected net mcorne

3-31



() ;;-lnfrastructure damage both. soctal and physnee! is assumed to be 35% of the_ '

above dtrect damage, -as denved from similar stud:es and past ﬂood damage

o reeords

© lndtrect damage eompnses (l) Opportumty losses of busmess and/or productton

o acttvnttes and (u) emergency acnvrttes Busmess losses take mto account only’ -

o _jthe affected establishments in the manufactunng and tradmg sectors ‘while

5 -damage due t0 emergency acttvmes and operatron losses - are based on the _' '

__.govemment flood damage reports, However due to the amblgulty of data, the .

+ .. ‘amount. of mdtrect damage lS assumed to. be the same 10% of the drrect' :

‘damage

Damageable Assets and Thetr Values

‘The' ﬂood prone area |s demarcated by the JICA Study Team The target areas of the four.

- cities are 5, 675 ha m Ilorlo, 3 456 ha in Cebu, 1, 900 ha in Tacloban and 313 hain Ormoc A

mesh block of 250 m interval squares ts super- 1mposed on the map of the target area each

. square representmg 6 25 ha: The mventory of respeetwe damageable assets is’ dnscussed in

' the followmg sections.

)

_ Housmg Umts

' .The number of dwellmg units in’ the ﬂood prone areas is enumerated by mesh block _

on the basns of the 1990 census by Barangay 'I'he total number of housmg units in

the target areas of the four Cities is estlmated as shown in Table 3.9. They are.

' estlmated at: 55:299 in Lloilo, 80,234 in Cebu 22 697 in’ Tacloban and 4701 in
Drrnoc in 1994

| 'Accordlng to Table 3, 10 unit eonstructton cost (pesos per m’} of a new house for - |
'one~famtly ranges as follows 3 750 pesos for Type I (remferce conerete structure),
3,050 pesos for Type 11 (serm concrete structure) arld 2200 or 1,450 pesos for

Type 111 and 650 pesos for Type v, ~The average ﬂoor area ts 54 m?, referring to
Table 3 7 Then, the new dwellmg umt costs 203 000 pesos for Typel,
165, 000 pesos for Type 11, 119 000 or 78 000 pesos for Type lII and 35 000 pesos
for Type V. Accordtng to the 1980 census the average age of dwellmg units is |

13 years as seen in Table3 6. Supposmg that a dwellmg unit’ ts mamtamed under= .
condtlton of average mamtenance, its depreuated value mlght be 3t% for 'I‘ypel
 44% for Type 1, 70% for Type m and 85% for Type IV accordmg to the_

*depreciation table of the crty assessor in Ilmlo Ctty Accordmgly, the average market L




@

value is estunated at 141 ;000 pesos for Type I 9‘2. 000 pesos for Type 11, 36 000 or
23 000 pesos for 'I‘ype 11 and 5,300 pesos for Type 1V.

In this study, therefore; -_the'mark‘et- value of dwelling unit"is assumed 1o be
100,000 pesos. This value is almost the sami¢ value of Type 11 of 92,000 pesos.
The'ind.oo'r movable or househoid effects are assumed to be a half of a value of

dwelling unit. Namely, they are estrmated at 50, 000 pesos. Incidentally, average

. annual family expendr!ure in Ilmio Crty is 102 000 in 1991. Thrs value of household -
"o effects is almost equal to a half of the annual expendlture and to the total amount of

. five years expenses for damageable materials of about 10,000 pesos ;

~ Assessed values of damageable asséts in other three cities are estrmated as the same

as those in Tloilo City, because of data avallabrhty. “Thus, the average present value.

of a :ci,welliing'__ur-r'tt_is_ assumed to be _100,00.0"pe.sos and that of household effects is

. 50,000 pesos.
 Agricultural Pr'odu'ctien‘

@ Crop Productron

.'LAs major corps m Provmces are drscussed in Economrc Profile llorlo is
specrallzed for palay productron Cebu for com and Leyte for several crops. In
llollo City particularly, most of pa]ay fields are u’ngated as far as field survey
is investigated. Regarding crop cultivation lands. in- the target areas estimated
m Teb:le_3.9_, l_lei!r):-=at_1d_ Taeli)ban Cities include comparetively ample crop

 fields in _t_h.e.target areas: 2,088 h_a‘._ir_l,_llei_lq and 739 ha irt’I‘ac.lloban. Cebu.and
Ormoc Cities' he\re\rer do not have much crop fields: 116 ha irr Cebu and

'.:38 ha in Ormoc only Thus, cu]trvated crop in the target areas is assumed to be

- represented by pa!ay

i The-degr'ee :of crop' damage I_v.aries:from ‘month. fo- month, depending on the
-'eropping stage’ and. tirning"of flood occurrence. Therefore, the annual average
[ damage value of crop per: hectare is estlmated as an aggregate of expected net
" income and accumulated expenditure for productron expendrture until the time
.'when flood. ‘occurs. -In that case, ﬂood frequency and- planted area cultivated in

each month have to be taken mto account as well It is expressed by the

" 'followrng formula R

o -:.-_'u_DV_,—::_E_Cet;:-FF:?_(AC:9PG+N.J_')"', R

3.3



L DV % .;damageable value (Pesos/ha)

. CA culnvatedarca(%)
G AC e aocumulated Cost (%) _
CPCTT s production cost (PeSOSIha)

. NI T :net income (Pesos/ha)

cul App!ymg economic values mto the above t‘ormula damageabie value of palay
s &stxmated at 10,100 pesos. per hectare in: eoonomzc lerms s shown in
\_Table 3 11 | |

S ) huand Fnshery Productwn

€)]

I the four Cmes, mland fi shery is ldenhf' ed only in Ilonlo C:ty As seen in _ I
Table3 9, there are fi shponds having the total area of 326 ha They produce
: mostly prawn and mllkf‘sh In the Study, prawn is assumed as a representanve

specws for fi shery productlon R

- The darnageable value of fi shery producnon is estlmated through the same
procedure as cr0p produchon mennoned in’ thc prevmus part The value is

estxmated at 22 100 pesos per hectare '

Manufactunng lndu'stry '

" The exastmg number of manufacturmg establlshments was 525 in llmlo Clty in 1992
' accordmg to Socm Economic Profile 1992 llmIo Clty l-lowever, the number of
- 'manufaciurmg establishments’ and thelr dlsmbuhon in the. flood. pmne area is not

' clear béecause the manufactunng cstabhshments are not 1dent1f‘ ed on the topographlc

maps Thus, the number is estimated to apply the unit rate of as 1.6 establlshments

" for every 1,000 urban people. i in built-up-areas, refemng to the condmons in 110110 :
City in 1992 ie, 525 estabhshments per 316 thousand of estlmaled urban people in
- 1992, 525 manufactunng estabhshments in Tioilo City are cons:dered as belongmg

to large or medlum scale establishments, In t_hns_.Study, the.n_l_dwes and ratio of large

-~ scale establi'shmehts'\#ill be applied to cstimaté fixed :asscts and'invei:utdry St.ock B

" 'Once this assumpuon (1.6 estabhshments per 1, 00() urban people) is apphed to the .
" regional level, 3,080 manufacturing estabhshrnents mnght be counted in Regmn Vlin .'

1990 because of 1,926 thousand of urban populatmn at the 1990 census. Nmety o
percent (90%) of VA by manufactunng sector is assumed to’ be produced more by :



medium- scale.: establishrnents;"so an average VA of an establishment- could be

i estlmated at 4.97. million pesas per estabhshruent because VA of manufacturing

e ,sector of Reglon vi m 1992 was 17 025. tmlllon pesos for 3,080 manufaeturmg

'estabhshments.

The ratio of fixed assets to VA was- 0.73, so the average -value of fixed assets
holdings of an establishment was estimated at 3.60 rmlhon pesos. Smce thrs value

includes land for the factory, the damageable value of fixed assets is 3.53 rmlhon :

"pesos In"the same manner, smce the ratio- of mventory stock to VA is 029, the‘
' 'mventory stoek of the factory is estimated at 1. 44 million pesos These valiles are re-

R 'evaluated as 4. 17 mllhon for fixed assets and 1 70 million pesos for mventory stock

_at 1994 crrent prlces smce the inflation for two years 1s estimated at 18% aecordmg

to_Economic IndteatOrs, April 1994, NSCB . The fixed assets are divided into 470
! thousand pesos for bulldmg and 3 70 rnrlhon pesos for machmery and equipment;_

S Assessed values of damageable assets in the other three c:tles are estimated to'be the
same as ‘those ifi Noilo Clty, because of data avallabnhty regardmg the number of-

'manufactunng establlshments e

- (4) - ;.Tradmg Indusn:y

The. exlstmg number of tradmg estab]rshments was 4, SOO in loilo Clty in:1992, ThlS.-

; 'atotal number accounted for 57.0% of the fotal busmess establlshments of ‘7 890 in the
_crty ln the same procedure mentioned in the previous section, the number of tradmg

N _ :estabhshments is estimated to apply the unit of 13 9 estabirshments for every 1, 000 '

h ._ ‘people, refemng to the daia 4, 500 estathhments per 324 thousand of estlmated

| - :total peOple m 1992) in llOl]O Clty As a result the number of tradmg estabhshments \

in target areas is enumerated at 4, 228 in Ilorlo 5 911 in Cebu, 1 735 in Tacloban and

- 340 in Ormoc as shown in Table 3.9,

L Applymg thns assumptlon to reglonal level 77 500 tradmg establlshments m:ght be_

'emstmg m Reglon Vl m 1992 because the regtona] populanon is estunated at

7 558 nnlhon in 1992 Smce VA of tradmg sector was 18, 131 million pesos in 1992,

‘an average VA is estlmated at 234,000 pesos per estabhshment 'On the other hand,
o the ratlo of ﬁxed assets to VA for retarl tradmg sector is 0.50, so the average value of .

i ?"ﬁxed assets ho]dlngs of an estabhshments is estlmated at 117 000 pesos “Since this

value included site where the store is iocated the damageable value of fixed assets is

. 83 000 pesos excludmg land value In the same manner, the mventory stock of the . »
- store is estimated at 545,000 pesos, since the ratio of inventory stock to VA is 2.33. .



. Consxdermg the mﬂauou between 1992 and 1994 the damageab!e ﬁxed assets are re-

: evalnated at 98,000 pesos and mventory smck, 643 000 pesos 'I‘he ﬁxed assels are

i furthermore dmded into 54 000 pesos for buddmg and 44 000 pesos for equrpment

B "',Assessed values of damageable assets in other three cmes are assumed as ﬁre same as .

L ;{ :ithose in uouo oo, beeause of data mﬂabﬂ"?

e

: .Dnstnbuuou of damageable assets is worked out in the fonn of gnd mformauon. A mesh

bloek s 250 m rnterval squares, as mennoned before 'I‘he mveutory of damageable assets in

every square is. read or es!unated on the bas:s of the aforesaad land use map, topograpluc rnap, :

) admmlstratwe boundary map and soclo-economrc mformatmn

. .'Regardmg dweiling umts the dlstnbuuon is figured out" through the followmg procedure

- The: dwellmg umts ina barangay are assumed o be dxstnbuted equally all ‘Gver :he Barangay L
- area excludmg agncultu.ral land and/or green spaces Thls eonnotes that the p0pulahon-
" densrty in.the- barangay is assumed o be equal In case that a gnd IS dwrded into two or

more barangays, the. popu!anon in' the mesh biock would be aggregated to. the total of

'pomons in respective barangays. . The number of dwelhng umts is ‘assumed to be the same as’ o |
the household number which is esnmated as a quohent of pOpulatlon dmded by famnly size. -
Finally; the number of dwelling units by mesh block is oounled up in the, entu'e target areas. .
Frg 3.42 t0'3 49 show- the dlstnbuhon of dwelhng umts in mesh block maps of llo:lo Cebu -

- and: Ormoc

Manufactunng establlshments are nol always dlsmbuted in densely mhablted areas such as

city pmper and/or urban core ‘They would rather be establlshed sun'ouudmg areas of urban

core. Thus the:r dlsmbunon 1s assumed as one manufacturmg estabhshment m a gnd for
populauon densuy of between 500 and 100 pers()ns per a gnd e SENT

Tradmg fums are baswally establ:shed in densely :nhabxted areas. They would be establlshed

not only i in city proper and/or urban core but also in rural areas Thus, they are assumed tobe

distributed as one store for every 75 persons in a gnd havmg a dens:ty of more than

10{) persons per mesh block

The dlstnbutlon of agncultural lands such as palay ﬁeld and f shpond are ﬁgured out on the S

basrs of land use map, In pnnclple, there are no bu:ldmgs such s dwellmg umts and;: '

industrial establlshments in agncultural lands o




Probable Flood Dam e
'rFlood damage is ealculated as a product of damageable property and damage rate. The_

damage rate for assets vulnerable to flood is determmed with inundation depth Smee

- standard’ ﬂood damage ‘Tates of bunidmgs and other propemes aré not avanlable in the

Phlhpplnes the damage rates whlch developed by the Mlmstry of Constructlon in Japan are - |

| tentatwely subsmuted for the ‘standard damage rates concewable in the Phlhppmes -
Table3 12 shows the standard ﬂood damage rate by type of damageable assets and by' o

mundat:on level

_ Flood damage of mfrastructure is esumated as 35% of the above dnrect damage lndxrect'-_

' losses is aIso estunated at 10% of the dlrect damages meludmg mfrastmcture damages

' By means uf the aforesald procedure, ﬂood damages by dlfferent scales are sxmulated basedf

on the result of area-depth analy51s umt values of damageable pmpernes and damage rate o

The results of reSpectwe rivers in Ilonlo Cebu and Ormoc cities. are SUmmanzed in the table -
below., : ' '

AR L - (Umt Mxihon Pesos mEconomlcTerms)‘
Gy . Retum Penod(Year)'

(River oo i ot s 0 100 20 750 - 01007
Hoilo City Coono o389 0583 . .B37 . L1250 1378 . 1591

- Jaro River . 290 405 . 558 751 921 1,041
- NoiloRiver .- . . .99 . 178 . .279 . . 374 . 457 .. 550 ;.

CebuCity : 356 59T 752 1,016 1325 1,515
“BulacaoRiver U440 74 0083 ¢ 94 T 102 108

Kinalumsan River .65 123 180 277 331 . 355

Guadalupe River 80 159 213 333 441 518
Lahug River % 144 ‘168 .. 186 . 291 365
Subang Daku River  : 71 97- - 108 . 126 160 169 -

. OrmocCity . ...~ 106 . 186 .. 205 ... 229 .. 252 - 262

In the same rnanner ﬂood damages of poor dramage areas m Loilo, Cebu, Ormoc. and

“Tacloban are summanzed in the table below.

L o : {Unit: Million Pesos in Economxc Terrns)
Gty ___Retum Period (Year)

o 1. 2 B 35 |
Teilo City: T VT U E A TPURSES T I TN |
' ;CebuC:ty SOt 18 s 167 16T 168



3.5.'5'  River Administration

,Ge lPolic!

| Republlc Act No 7160 Art 26 states that "Publrc worlrs and mfrastructure pro;ects and other_{’ e

o facdrtles, programs, and serv:ces funded by the Natlonal Govemment under the annual:

: General Appropnanons Acl, other SpBClal laws, and pertment executwe orders, and those'!_
N wholly or parnally funded from .fore:gn sources, are not covered by the devoluuon of basncs :
B and facrhtles under The devolunon has been proceedmg since budgetary year 1992 and.‘
| unplememmg year 1993 from the Nanonai Government to Local Govemment Umts (LGUs)V '

to enable them to perform speclﬁc functrons and respOnsibdmes

The- Natronal Govermnent is responsnble for manag:ng of twelve (12) maJor nver basms and _ N
Metro Mamla, and unpiemenung projects funded by forengn sources. Therefore constructron” :
o works at other nver basms and dramage are. control]ed by the LGU

' Administrntign fgr Medium ang Small River Basl

Except for the 12 major river basrns and Metro Mam]a admmlstratron of river basms fall
under the LGU s responsnblhnes LGU mclude barangay, mumcrpahty, provmce and cny -
Each construcuon and mamtcnance act:vrty mvolvmg mfra.stmcture facdmes, mcludmg :

' medlum/smaii rwer basms and urban dramage is basncally funded by the LGU

Flood control works are acted upon by request from the local govemment and the newesnty is L
mveshgated and reported by the locai engmeer The operauon ‘and mamtenance wrll also be -
served by the LGU ' B ' :

' Adminls_t_ra!ign for Urban Drainag -

'The basuc 1dea of budgetmg for rivers is the same at LGUs, with dlsunctrons bemg made by.' '

type of road, If the dramage channel is along a national road management :s under the

nahonal office; otherw:se it shall be managed by the LGU, .

3.5.6 Organization and Aetivlty

Organiza tlonal Sen_lp l'or Flood Contml Works

Flood control work at the natlonal level is mmated by a requ%t from the loml government

and/or the drstnct office of DPWH concemed An mvesngauon on- the neoeesrty of the

'prOJect is carned out and reported by the district engmeer I the _project 1s recognlzed to: be_', _

necessary, the.request fo_nn is filled in by the district engmeer and sent to_the_-_regronal office '

with a proposal and design. Through the evaluation by the DPWH regional office and the.



| "'ﬁnalization by the regional. dire'ctor,.‘ _the.request_-is-forwerded to the Regional Development
- Council (RDC) and the Central Office 3andzincorporated in the national budget. Based on the
_ budgetary requests from all regrona] offices, the programmmg division of the DPWH centra]_

ofﬁce summarizes atl request fonns and amranges the budget f0r each regronal ofﬁoe

: Comp_ensatlou Wor'ks for Flood Contml Pro|ec

Smce a pro_|ect may be funded by the nattonal govemrnent or foretgn sources; the supervision
of flood control works is undertaken by the DPWH regional office. l_n or_der_to implement the
flood control project,'oompen_sation t_'or _house evacuation and land acquisition is one of the -
main problerns to deal with. There are .two types of ;cor'noensation processing methods
. 'avmlable -one for private house owners and anothier for squatters, Thelr standard procedures

are summanzed in th 345 to 3.47.

: Ogeration and Mamtenance of Rrver

If mfrastructure prolects are constructed with financial asswtance from foreign funds, the
mamtenance and operation works shall be undertaken by the pmJect management office )
:(PMO) DPWH until the end of unplementauon After completlon of the project, the basic
_ servrces and facrhtles are tumed over to the LGU." The LGU shall be responsrble for a set of
services and facthttes in accordance wnth the estabhshed national gundehnes and standards
.(refer to Fig. 348 and 3. 49) '

The mamtenance work is mostly carried out:by:tl're.regionei offices maintenance division,
: regionat' equi[i‘rnentservices and construction:divtsion except in some'special' cases,

- 36 _Enuironment _ E

361 Emironments Poiy

EIS. sttem |

'The EIS System refers to the entu’e process of orgamzatron admmlstratton and procedure
mstltutlonahzed for ‘the purpose of assessmg the sngmficance of the effects of physical

developments on: the quallty of the envrronment

L Envrronmental lmpact Assessrnent (EIA) 18 done dunng the feasrbrhty stage of the project

'cycle where mputs from the study can really help m shapmg a parttcular prolect to be both
envu'onmentally sound and economlcally vrable It should be started as early as possrble and _

) ) parallel with other studles 5o that the envxronmental consequences of the project can be



taken mto account from the earliest planmng s:zgc Recommendatlons can also easily be
nnplemented vnthout oonsﬂcrab!e change in plans and maease upltal outlay

PrOJects Coveredby EIS System ﬁ. S T e

. The followmg Envuoumentally Cnuml Pro]ects and Areas fall under the scope of the '_
'_EIS system Pmponents are requ:red to apply for ECC bcfore these po;ects can be

P mplemcnted

, (1) _ Heavy Industnes

' (m) g Infrastructure Projects

Envnronmentally Cnncal Pro;ect

: (n) Resources Extracnve Industnes

] o 'Major damg
e Major power plants
- Major teclamahon pro;ects -

' :__Ma)or mads and bndges

:"The Department ‘of Pubhc Works and Hnghways (DPWH) is prepanng @
_ Department Order (DO) to revise Mlmstry Order (MO) No '72 procla:mmg_"

cenam areas and types. of prOJects as enwronmentally cnncal and within the :

scope of ,the_ EIS system, New guidelines .propo_sed in _tj_:e.draftfl)_Qare.to_,

'supp]emént other infrastructure projects as the projects covered 'b_y the EIS

system in consonance with the Memorandum of Agre.emént (MOA) ‘entered
into by and ‘between the Department of Enwronment and Natural Resources
{DENR) and DPWH dated 26 June 1992, The supplemented pro;ects mclude'

development, construction and mamtenance of nanonal roads, bndges and i

 major flood control infrastructure pm]ects Major ﬂood control pro;ect refers;_-_: '

to any large scale actwnty whlch w:!l mvolve nver wntrol works, c_l_x_annel"

wadenmg, dredgmg and embankment and urban dramage works mcludmg cmss

drainage of diversion highway. The project cost of tl'ns type of pro_]ect shall be‘

't least one hundred ‘million pesos (PIOOOQOOOO) or miore, The DO is" -
: expected t0 be signed and 10 lake effect: wnthm 1994, Therefore, 11 is desnrable -

that the pro;ects pmposed i this study should foilow the ElS procedurc




~(6) *Environmeritally Critical Areas' -

0 .
G
S (i)
)

- (vi)

(vii)

iy 4
R

()

()

“All areas’ declared by law as national 'p'a'rk_s, watershed reserves,

wildlife preserve and sanctuaries,

Areas set aside as-aesthetic potential tourist spots.

. Areas which constitute the habitat for any endangered or threatened

species of indigenons Philippine wildlife (ﬂorn and fauna)..

Areas of umque hlstonca] archaeologlcal or scnentlf‘ ic mtercsts

RN

Areas tradltlonally occupled by culturaj commumtles or trlbes

Areas frequent]y visited and/or hard-hit by natural calam:tles (geologtc

hazards, floods, typhoons volcanic activity, etc)

Areas thh cnucal sloPes

Areas classlf’ ed as prime agncultural Iands

'Re'charge areas of aqunfers.. !

Water bodies charactet'izléd by"zoné‘:or ony combination of the following
conditions: | ”

" tapped for domestic purposes:

e wnhm the controlled and/or protected areas - declared - by

appropnate authontles and

-° which support w1ldhfe and ﬁshery acuv:tles

Mang’rove areas characterized by one or any combination of the

following conditions:

~*  with primar.y'pri'st.ine and dénss youné gfo;,\}'ﬂlf- B
. 'ad;ommg mouth of major nver systems o
' - p L'near or- adjacent to. tradmonal productwe fry or fishmg grounds

. whlch act as natural buffers against shore erosion; strong winds

. and storm ﬂoods, and o

e om whlch people are dependent for theu: llvehhood



' (ﬁ:uii) Cora! reefs charactenzed by ote or’ any combmattcn of the: followmg _

cct:tdtttons
s wnthSO%andabovehvecoralcover, S

spawnmg and nursery grounds for ﬁsh and

B ; _: . wluch act as natural breakwater of coastlmes

: MSES in the EIS S!slem S

The followmg procedures fcr the EIS system are conducted accordmg o the procedures for

®
- ®

@

~° theEIS showo in th 3.50.

'I'ltePt’e~Study Phase P TS S AP

(®)

' Pre screemng

Pnor to any prcject lmplementatmn pto;ect proponents (PP) are to coordmate
. with the Envnronmental Management Bureau (EMB) or the nearest DENR

Reglonal Office (DENR-RO) to mtttally determme if the proposed prOJect falls

under the purvtew of the EIS System

Scopmg '

For pro_)ects tdenttf ed that would need an EIS scopmg sesszons wnth DENR

' Vwﬂl follow ' Scoplng is a stage in the process where the - mfonnanon '

reqmrements for the EIS, i’ estabhshed Thts stage is “considered 10 be
important as 1t can prowde 1o the proponent a clear direction for the

enwronmental lmpact assessment work

The Study Phase

®

®)

~ Site Charactertzatton and Prcdtctlon of lmpacts

'~ Once the study lS scooped the prOponent shall now proceed w:th the EIS by

collecting the necessary data mfomtatton a.nd predtctmg the pro;ect tmpacts

The main - activities at this’ stage are Impact Identtt“ cat:on and Impact

.Predtctlon

Evaluation of Impacts and Propo's:tl-ot"}stlte'm'a‘tiv‘es.f L

The identified: tmpacts are cornpared w:th pre-deﬁned acceptabthty cntena o -

existing environmental standards The key acttv:ty at this . stage is ‘the o

evaluatton of the ssgmficance of tmpacts that is, Judgrnent about Wthh




' impacte found in the Shrdy dre considered important and therefore needs to be
.. mitigated.
+(€) Identification and Assessment of'_MitigatiOn Mea'sures.: o
 On -me*basig-af'“me evaluation of impact, ﬂre corresponding mitigation
measures are then tdentrﬁed and assessed ' This 'stage also involve

h re—eva]uatron of unpacts fo deterrmne whether the measures léad to acceptable

: "levels of the 1mpacts
- (d) Preparauon of the Enwronmental Impact Statement (EIS)

o _Havmg deterrmned the lmpacts and the correSpondrng mrtrganng measures, the -
- mext stage mvolves the preparanon of the Envrronmental Impact”
Statement (EIS) '

Se opir gg Session ‘

_ For the above-menuoned purpose DPWH as a proponent of the Pro;ect held the scoping
E sessrons on }une 21 in Orrnoc Clty and on June 24 in llorlo Crty The JICA Study Team |
assrsted the Counterparl Team of DPWH wnth the preparanon for the sessions and also
: pamcrpated in both sessrons as an observer Sorne opmlons expressed in the sessrons have =

been fully consrdered and reﬂected in the Study
3.6.2 Existing Environmenta_l Coudntlons _ -3 o

Judgmg from the results’ of the field- reconnalssance the data/mformatlon obtained and the
' results of the prehmmary envu'onmental survey, énvironmental profiles of the- selected urban
_centers and the river basins in the areas are described as follows, and also are-characterized by

o ;‘Bms defied ip-?"E“"-i‘f’f‘?ne‘i'ally Critical Areas _(E_C_A)'f as shown in Table 3.13.
llnilo " U o o : _
: (1) 7Phy31co-ch8m;cal Aspects

_ () Surface Waler

Iloalo Clty is sntuated on a river delta Floodmg has been a perenma] problem
I especrally m the Jaro area near the banks of the Jaro vaer and other low areas

o wnthm lhe clty proper l!orlo Rrver has no recorded ﬂoodmg




(b)

Rrver Water Quahty

Jaro river lS regularly monitored at four sarnplmg stattons, thud Bndge
Ungka P'ttmplng Station, Aganan’ Brrdge (Pavra) and Maasrn Dém, to check its
.'water qualtty and extent of potlutton ’I'he upper reach of the nver is still

‘:':wrtlun the Class "A" water qualtty except for the Total Suspended Sollds (T- |

‘SS) concentratton whrch is shghtly above the standard Some statrons at the

' lower reach classnf' ed as Class “B" are not wrthm Class "B" water quahty,; _

jhowever all of them conform wrth Class "C" water standard The station

' downstream of the piggery famrs has a shght 1ncrease rn BOD

”":"‘Ilorlo Rtver ‘is classified as - Class "er and is regularly momtored at three_ '

i :“samplmg statlons, Parola Bndge, Qumno Brrdge and Carpenter 3 Brldge, 1o

| check its water quality and extent of pollutton 'I'he momtormg results show -

' _that the nver stilt conforms with the water quality standard of Class. "C" There.;

o .are many shtps anchonng along the nvers:de of Ilorlo Rrver but sorne of them . -

- 'are scrapped shlps The same is the recrprent of dornestrc wastes from Ilorlo'-'

T 'Ctty sewage dramage system and from mdustnes such as ptggerres and poultry: -

: _farrns a slaughterhouse a power plant a beverage and a coconut orl factory

‘Water qualrty survey was carrred out in the Study to. evaluate the exlstmg';

. envrronmental condmon of the Jaro and llorlo nvers Rwer water samples

- were taken from center and bank srde of the channel in the mtddle and the_'

g lower reach of each river, Samplmg was carried out- three trmes oace in. cach

month of June {0 August.in 1994 The water quallty parameters were analyzed .

- usmg the desrgnated standard methods

Results of the survey are shoWn in Table 3, 14 In- the mrddle reach of Jaro' -
River, BOD ﬂuctuates a little and shows the vaIues of Class A to C though_ '_ |
DO satisfies a water quality criteria of Class AA. Thts shows that nver water.

in the middle reach is not so polluted with orgamc substanoe such as sewage =

T-SS and Total Coliform show higher concentratton than water qualtty cntena :

Phenol is detected with a levcl of Class B or C whtch shows nver water seems _' '

lo be slrghtly poliuted wrth tndustnal wastewater. In the lower reach of Jaro -

' Rlver river water seerns to be affected by the eﬂ]uents from the urban area, . :

 therefore, DO shows lower concentration correSpondmg to Class A than that of E

the middie reach and BOD shows hrgher concentratron corresmndmg to- :

Class A to DD. T-SS and Total Coliform show l-ugher concentratlon than water
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o quality cntena, especnally, ‘Total Cohform is higher than that of the middie

. reach Phenol is detected thh a level. of Class B or C as shown in the middle

- reach.

o As for llollo River, BOD shows a iugher concentration of the level of Class C

L or D than-that of Jaro: Rwer in the Mldd}a reach On thc contrary, T-SS and

. Total Coliform are lower= tl_lan-those of Jaro River. High values of T-DS and

" Chloride seem to show. an_effec_t ©of seawater intrusion: Phenol is detected with
~alevelof Class.A or B, which shows river water seems to be slightly polluted

“with industrial wastewater ‘even if it is less polluted than Jaro River. In the

lower reach, BOD, T-SS and Total Coliform show almost the same

' concenﬁation as those of the middle reach.. T-DS and Chloride are higher than

those of the mi_ddl.e_ reach, which shows an effect of seawater inﬁusioh. Phenol

R - alsa,detected with a level of Class A or.B in the lower reach,

"__Ground Water o
llmlo Clty has a reiatwely constant ground water ievei Based on ground water
~ quality studies, the water is highly mineralized and does not meet the criteria .
et by the th]ippihe National Standard for Drinking Water. -
':Oceanography
' The 110110 S!ran is one of the most unportant bodles of water bounding Iloﬂo '
: 'Clty
Ecological Aspects
- (a) Terrestrial Species
No significant vegetation is observed along the lower'reach of Iloilo River
except for a few Avncenma sp and members of Rh120poraceae falmly in the
o ;'v1cu-uty of the Molo Bndge | L R
| No wxldllfe is observed in the vncmmes of the lower reachcs of the Mloilo and
_ Jaro rwers since the areas are hlghjy urbamzed '
o .The grasslandft)penland is the dommant vegetatlon at the lower and the mlddle
o "pomons of the watershed The vegetahon is most!y cogon and Themeda '
Aquatlc Spe(:les ;

Ioilo River .md Jaro River ﬂow out mto the water body surmundmg Guimaras

Island known ‘as’ lloilo Strait. _Extenswe coral - reef used_ to cover the
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: "-;-_southwestem part of the tsland Currently, the coral oover is very sParse and

©fish catch has dramatically declined: according to 2 fistierman.informant. No

_..commermal fishmg actw:ty 1s observed in the lloilo Strait

S Bo Jmactam where .laro Rrver ex:ts to llorlo Strart the extenswe Juvemle

| growth of mangrove tree. spemes belongmg 0 the £amdy thzoporaceae and

g genus Avrcenma is: obsewed Young forest: cevers an: area of appronmately

.65 hectares of the. advancmg delta- formatlon on both srdes of the river mouth _

:>'-f;__At the site of the pr0posed La Paz Floodway, ad]acent to ‘the sea, yeung'

Ry mangrove tree specres grow in the small mter~trdal area..

Socro-economlc Aspects :
: _@)

= Areas*a"long the river sides are uséd errteusi'vely"as"fﬂx/préurn ponds. Salt beds

;Land Use -

: are also found alongs1de the river, esPemally near the mouth. Frsh traps dot the

- mam nver body Almost all basm is the cultrvated land for rice paddles

Slgmfrcant remdenttal development has occurred and subdmsmns have

Housmg

proliferated in the various districts of llmlo Crty 10 meet the growing housmg

_ demand In the urban area of Ilmlo Clty, squatters are found in the river’

B channel Accordmg to the data of Ilorlo Clty, 242 households or p0pulat|on of

(©

@

996 persons were esttmated as squatters
Garbage Disposal
The ci_ty utilizes an open dump system for ils solid"\#a-'stes'." EREA

Tmlet FaClllltES

- A cons:derable number of households du not have todet facdltles (6. 8%). _

ON

Without these fac1llt1es this portion of the p0pulatron tend to use the natural

' waterways and tnbutarles of the rivers,
_ Health and Socral Serv:ces

_Bronchms dlarrhea and pneumoma are the three major causes of morbrdrty
~ Diarthea may be due 10 the lack of safe drmkmg water and the lwmg near and |

‘being exposed to polluted waters in the waterways




®

L Acoordmg to the enstmg water qualtty data measured at several pomts of the

L ©

o
@

Physico-chemical Aspects.

(2)

Surface Water

- Cebu C:ty and the ﬁve related river basms are charactertzed with evenly

'dlstnbuted ramfall throughout the year Havmg a prevmlmg unpervlous clay

loam soil ‘cover, lack of forest cover, steepness of topography, and rather small

' ramfall, the rivers in Cebu City are characterized by a regime with no sustained

base flow. and extremely sha‘rp flood peaks. The major causes of floods are

overbank ﬂow stagnant water at several spots due to madequate drainage and

obstrucnon of solrd waste and ttdal ﬂoods in low —lymg areas.

__Rtver Water Qualrty

- rivers of I__ahugi-Guadalupe and Subang Daku; DO level (5.4 mg/1} at Busay of

- ‘Lahug River paeeed the standard for Class "C" waters but those for Guadalupe

and Subang Daku failed.  All the rivers, however, do not pass. the standard for
the coli'forrn' 'couht as well as BOD concentration indicating that these rivers are
unfit even for rmgahon or aquaculture use, Concentratlon of heavy metals was

also. detected in the three Tivers,

Grouwnd Water

Gr_o’endwat_er is the main source of potable water in Cebu-City. It is being

extracted from several hundred wells. The capacity and recharge possibilities

of this aqutfer are limited. Wells 1n these areas are therefore expenencmg

o mcreasmg sallmzatlon and’ contammatton problems.

: _Cebu Crty is bounded 10 the south by the Cebu Stralt At present Cebu Strait

Oceanography . i

is heavrly po]luted Pollutlon anse from the mdustrtal sewage dlscharged by

o the dlfferent factories and ref' ineries along the coast. Flehmg in the strait has

" ceased because of the pollu_tlon and pressures of mdust_raalieetion.‘:

Ec’ological Aspects

Terrestnal Specres R

Vegetatton in the upper stream basm of Guadalupe Rtver is mamly compnsed

' of shrubs, bamboo and mangoes and that in the upper stream basin of Subang

_3____‘.47



B Daku Rrver is grassy Vegetatlon in the upper stream of I..ahug Rrver seems 1o

E be comparatwely thrck

®

Aquat:c Specres '

The lower stream basm of Bulamo Rrver is muddy plam and a mangrove

- swamp is shghtly found around the nver mouth The ooastlme 1s a coral reef

- :'-'V:however, rt has been senously damaged by man s actmttes

(3):_:'-':..-‘_SOCIO-GCOnom_IGAscht'S- SRERER R

- 'A brg portton of the watershed drvrde separatmg lhe Bulawo Rwer catchment :

Land Use

area ﬁom the Kmalumsan Rrver watershed rs currently bemg developed mto a

;.blg resndentral area. An area of about 300 ha has been cleared and ts a.lready

4 bemg developed and more portions are still- bemg exeuvated The basm of

.f':Lmao Rwer which is a trrbutary of the: Kmalumsan river: system has been |

. r"‘developed for housmg, however, there: must be some problems in the dramage

. systemand the river is often: ﬂooded The upper stream basm of Subang Daku

®)

©

A consrderabie number- of households do not have torlet factlmes (10. 2%) ‘I‘he '

(o)

()

'_Rrver has been develoPed fora resrdentlal zone for upper mcorne group
'Housmg

Squatter shanues abound especrally along the waterways Housmg in Cebu is

mcreasmgly getting to be dtfﬁcult due to llmrted avarlablhty of umts and hlgh '

rental rates,

To:let Facrlltles

households account largely for those who use natural waterways and tr:butanes

of the rivers included in the Study area for human waste dtsposal

_ Garbage DlSpOSal

Although the city govemment provrdes garbage collectlon servrces for much of
the cxty,_some members of the commumty strll msrst on throwmg their )

domestic wastes into the rwers and trlbutanes whrch are accessrble to them

-Health Status-

Diarthea may be due to the. lack of safe drmkmg water and lmng near and |

'bemg exposed to polluted waters in the waterways




Ormoc
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-PhYsico«cherr‘iical'Aspe?:ts“ :

Surface Water e

Amlao and Malbasag river basms in Ormoc Clty are characterized wnth evenly

. distributed ramfall throughout the year. Though the river basins are very steep,’

the base ﬂows are rather big for their catchment area due to rich springs in the

. upper stream areas On the other hand rrver flood flow is qurte fast and sharp
as ev:denced by the ﬂood on November 5, 1991

L ® - Rwer Water Quahty.-

' "-:Water quahty survey was “carried ‘out to’ evaluatc the existing ‘environmental
' 'condmon_of ‘Anilao and Malbasag rivers. - River water samples were taken

. from center and bank side of the ¢hannel in the middle and the lower reach of

" each river, Sampling was carried out three times; once each month of June to

- August in 1994. The same water quality parameters were analyzed usmg the .

sameé methods as those of the survey in Iloxlo

a _’Results of the survey are shown in Table 3 15 In the mlddle reach of Anilao

_ Rtver BOD and DO, satlsfy a water qualtty crrterla of Class A This shows
that nver water in the m:ddle reach is not so polluted wrth orgamc substances

.such as sewage Total Cohform shows rather high concentration, however the

content of Fecal Coliform seems to be low, judging from concentration of
BOD. BOD 'in' the lower reach satisfies only the Jevel of 'Class D. Total

Cohform shows as hngh concentratron as that of the middle reach Phenol is

:deteeted wrth a level of Class AA not only in the mlddle reach but also in the

" lower 1 reach whrch shows tiver water seems to be slrghtly polluted with

mdustnal wastewater T-SS is rather low in both reaches

As for Malb_a_sag River, BOD and DO satisfy a water _qual_lty criteria of Class A

in ihe middle reach. .'I‘otaI'C'OIIiforrn shows rather high concentration like that

S of, Amlao Rlver In the lower reach BOD only satlsﬁes a water quality criteria

| "'of Class D which’ shows the rwer wateF is affected by" the effluent from the

' "_‘-'."urban atea. Total Cohform shows hlgh concentration like that of the mlddle

o réach. T SSis rather low m hoth reaches However Phenol is not. detected in

w :_.;"é"bothreaches



o
o

©

Ground Water

The 'loeul water district extensively uses ground water for its-oornmercial and,

;'domestrc needs The water source comes from two groups of spnngs located '

along Amlao and Malbasag rrvers plus plpe productron wells

) Ecologlcal Aspects

;'.Terrestnal Spec:es

o "=Banks of Amlao and Malbasag nvers are covered wrth small shrubs and’

' "grasses of several specres Srgmt" icant Specres thiat oontnbute to the stability of -
- the banks are cogon and tala.hlb Several trees like:coconut, lptl-lprl and ratiles

L .;'_also thmre here Bananas camoteng kahoy and papaya are culttvated along the

nver banks Kangkong is, abundant 1n the nver and serves as.a means of

' y ltvehhood for resrdents of nearby areas ) e i L

: : No wildlife is. observed around the project site smce it has become urbamzed
®)

Part of Ormoc Bay where Amlao Rtver dtscharges is charaetenzed by shallow :

Aquahc Specres o

. _'and muddy séa floor. Large quant:tles of coarse and ﬁne partrcles are present

presumably camed to the sites by the ﬂood durmg Typhoon Urmg The reef

fiats and o_ceasronal bands of sea- gras_s/alg_al beds are qu:te far from the area.

Socio-economic Aspects .

@)

®)

Deniography and Manpower- '

The areas washed out by the ﬂood in 1991 are now generally clear of squatters

as most of those whose houses were completely damaged have been relocated

in various resettlernent proyects

Housmg

. The 1991 calamtty aggravated the housmg srtuanon m the crty The floods
affected a total of 39,691 households lt rendered 3193 families totally -

homeless while’ 12,470 more had had their houses parttally destroyed B

Consequently, six resetilement . areas eovermg a total of 18.5 ha’ were_"

establtshed for families whose houses were completely destroyed A total of o

1,935 houslng units were targeted to be provided ln_these.resett_lement areas,
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Toilet Facilities

A signiﬁcant number of households '(39 2%) have no toilets at all. In some

.. houses along the Amlao River, 1mprov1sed tonlets which extend to the river can

_ _be noted
o (d) : Garbage Dtsposal
N 'I‘he crty center has a garbage collectlon system with a dumpsrte however
© those resrdtng near rivers and dramage canals’ convenlently dump their solid
wastes into them.
Tacleban ‘- *
'(1)_ fhysieo-ettemica_l ASpects 7 |
(a)  Surface Water :
The Abucay Rwer a smaller river system lying on the northwestern side of the
o city watershed area, used to be an lmgatlon water source for some agricultural
: | .-lands in Barangays Abucay and Naga-Naga The rrver dralns to the Anlbong :
Bay whreh is Sltuated west of the Panalaron Bay : |
_M_a_ngonbangon ,Rwer'runs_f alor__lg. _the _W_estem- side of the city proper, carries
patt of the city’s runoff, wastewater and soli'd_ domestic wastes :and drains to
Panalaron Bay. - R
O 0ce'an.ograph).f
' .Tacloban Clty is Surrounded by four bodtes of marine water, namely: the -
_Ambong and Panalaron Bays to the north and Cancabato and San Pedro Bays
to the east San Pedro Bay is charactertzed by strong currents and not used for
- commercnal purposes
@ Ecologtcal Aspects
(5)‘ - '_:'Terrestnal Specres e
e ‘NOne of - the ‘1are, threatened and endangered ﬂora and : fauna- listed for
P r=‘_Reglon VI]] are present here
(b')"'?"Aquatsc Spectes o

= Near the mouth of Abucay Rtver are remnants of both mangroves and littoral

. forest 'I‘he key mangrove Spemes observed were rnayapt and mpa

3451
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 Socio-economic AspeCIs o

Housin’g P

U Ntis esttmated that the number of households resuimg along ‘the’ two-lolometer- :

RO

stretch of the Mangonbangon River embankment can be. as hlgh as 4000_ |

' Most of these households are squatting on pnvate and public lands and on the
; ,‘nver nght of-way The ctty govemment has opened th.tee resettlement sites’ in

the T:gbao and Palanog Dtstncts, several lulometers away from the cnty
‘ 'Tonlet Facdmes

"I’here are some 2 404 households (10%) that have no toilets at all.. Many of :

these households can be found in the esteros and near the seawall In squatter'

'Isettlements along the Mangonbangon Rlver unprov:sed tmlets extend to the: |

’ IIVCI

o . (C)

Garbage Dlsposal

_:The c1ty center has a garbage collectlon system wtth a dumpsrte however, .
s ) ) ..most of those resndmg near rtvets and dramage canals snmply dump their solid
: waste into them, 'I"he cloggmg of Mangonbangon Rwer near its. mouth by

1'garbage is one of the causes of ﬂoodmg dunng the typhoon Se4sOn.
@

- Along the esteros, skin diseases among children, whlch are also caused by poor

Health Statos =~

hygiene, are reported to be prevalent

* Tacloban is a Sch:stosomras:s endemlc ctty Ca:baan Marasbaras Manhmp,
'Tagpuro San Paglaum and thsona are posmve barangays m the ctty The

. river basin is consldered as one of the breedmg areas of Schlstosomlams

©

Community

: _There are two organizations which draw most of their nternber'sfrom the urban

Cpoor in squatter areas. One is an orgamzatton of market vendors called

NAGBENTA (Nagkaurosa nga Benders: sa Tacloban) wh:le ‘the other is
PAGMATA (Pagkakatsa ng mga Marahtang Taga Lungsod ng Tacloban) The
PAGMATA members were the frontlmers in opposmg the resettlement of the - .'
urban poor in Barangay 37 or the Seawall Dlstrlct They wrll be a force (0

o 'contend with in any relocatton pro;ects as they can easnly mobllxze the urban'. :

poor.’



CHAPTER 4 MASTER PLAN

41 | Planni'_ng' C:o:n'ditions 2

r:l;l".:l _ Project Scale.

_ 'I‘he project smle of the Master Plari is pr0posed takmg the followmg cortdrtrons into account:
| . (1) _ The ﬂood damage potentlal and ﬂood control capacrty of the river basms
(2) The ‘magmtude of re(:orded rnaxrmum ﬂoods in the nve‘r Basins; and

(3-) 'The project scale employed in extstmg and proposed ﬂood control plans in the
o Phrhppmes '

- :Rwers in the study area ﬂow through cmes hence damage mﬂtcted by ﬂoods on assets and
- prOpemes is enormous Due o the topographrc condmons somie rivers lrke those in Cebu

* and Omoc could brmg drsastrous damage to hfe and propemes due to ﬁush ﬂoods

There are no records on ﬂood dnscharge in the respectwe nvers, therefore, the magmtude of .
recorded maxrmum ﬂoods was ca]culated by f.requency analysrs on dally ramfall at
_ representatrve stahons in the nver basm Wrth 20 to 40 years of ramfall records for each _.
_ramfall stanon maxrmum ramfall in the respectwe nver basms was estrmated to be around a
30-year retum perlod and maxrmum rarnfall m llorlo durmg the drsastrous event on July 29

1994 correSponded to neariy a 50 year retum perrod

For ma;or nver basms such as Cagayan, Agno and Pampanga the project scale of 100 year:
| return period has been adopted only for the framework plan of flood control. A project scale
of 100- -year retumn period has also been employed for the master 'pl'an'of -Pa"sig-Marikina River
.whrch flows through Metro Mamla although a 30-year return period was employed for

'_Malabon Rwer which ﬂows ina low—lylng and congested area.

: Therefore the pro;ect sca]e of the Master P!an for rivers in thls Study is generally proposed at
o a 50 “year return. penod for flood control in consrderanon that: (1) the_object_lve rivers have-
_. only: a smatl-catchment area but Ahey are located in -reglonal urban .centers; -and, (2) the
' :magmtude of past maxrmum ﬂoods as estrmated by rainfall frequency analysrs is 30- year to

. 50 year retum penod

As for urban drainage, a hrgher scale of 5- -year return perlod is applred to major dramage

L systems wnh dramage areas of more than 50 ha, while a lower scale of 3 -year return penod is

adopted for those wrth less than 50 ha



412 'ra'rger Year .

The target year of the Master Plan is proposed talung the followrng condrttons info account S

“which have to be oonsrstent with the background and objectlve of the Study. R s

: (1). '3 The four cmes selected for the Master Plan in the Flrst Stage Study shall -

represent the 13 urban centers and all medlurn and srnall scale nvers in the

o ‘country which have ﬂoodmg problemS,

(2) Penods' for 1rnplernentat_ron of flood e_o'ntrol' work$ for the resPectrvenvers are

;-;differe'a't- .depending on scales: and -areas -of ' flood. "problenrs -a'nd': the

L socro-eoonomlc and fi nancaal condrttons, therefore the target year shali be set :

L at the fa11hest tlme pcrsstble for estrmatmg physrcal condttlons, and .

@) - Flood control plans are parts of natlonal and regronal development plans,)

B henee the target year and purpose of the fonner ahall be oonsrstent wrth the s

“'_:_latter o

The Natlonal Physrcal Framework Plan for 1993 to 2022 has been arranged by the

governrnent as a long terrn development plan m addltlon to the Medmm Terrn Regronal '

. Development Plans for 1993 1998 proposed by resPectwe NEDA regtonal oft' ces In

accordance wrth the aforementroned condltrons, the year for cornpletron of ﬂood control
| works in the 13 urban centers (one urban center for each reglon exoept the Natronal Capltal '
Regron) is assumed o be the year 2022 Therefore the target year of the Master Plan of. )
flood control for the four cities is pmposed to be the year 2016 while that for the 13 urban _

enters is assumed to be the year 2022, The lmplementatton plan is shown in Fig. 4 1
4.1.3 Flood Control Mcasures _ o T
The follo_w.ing measures are proposed .for-thetlood .con't_rol plan ot" nvers |

M - Jaro.River. o R

The. flood control plan:is a combmatlon of nver unprovement ‘works for 18 5 km of

Jaro~Ttgum River and 3 0 km for Aganan’ River and two’ ﬂoodways, 4.8 km' of Jaro :
Floodway and 0. 6 km of La Paz F100dway for the ﬂood drscharge of Jaro Rwer o

N llorlo Stralt
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lloilo River

. For the main stréam of lioilo River, channel improvement works for 6.5 km from the .
‘,_nver mouth such as rarsmg of river banks and dredgmg are employed to confine the

" design flood discharge and to protect river banks.

For Mandurriao River, the main tributary of licilo River, only channel improvement -

1 for 4.8 km from the confluence with lloilo River is employed.
BulsesoRiver

* River improvement for 2.7 km is re_q_uired'to increase channel flow capacity.

Kinalorhsan,Rivcr- -

River imptovement for 4.0'km such as‘widening, excavation, diking and revetment -

works is required fo increase flow capacity and stabilize fiood flow, ~

Guadajope Riser
: Rlver improvement for 4.0 km is the oPtimum measure for flood control. Although a

 flood contro] dam’ at the upstream is proposed as an altemnative flood control plan;”

'  this plan may have a hrgher cost and bnng some socral problems of right- of-way

©

™

®

(9)_.{_ |

. .'Rwer unprovement of 1 9 km in the ]ower reaches ernphasrzrng rea]lgnment of the

I_ahug Rlver ;

. Rrver rmprovement for 3.0 km such as widening, excavatron and revctmem works is

' requrred to confine the ﬂood in the river channel.

' Subang Daku Rwer _‘

,_chr unprovement for S = krn such as wndenmg, cxcavahon and revetment works is

- rcqur_red 1o confine lh_e_ desrgrr flood discharge.
'Anil?a(’) River

'-Rrver rmpron:ment of 1. 8 km in‘the lower reaches, emphasrzmg realrgnment of the

- :“nver ‘course:is reqmred In addmon two' (2) slit dams are- provrded 10 stop: ﬂoatmg

logs

Ma]basag chr :

i ._ Y nver course 1s requlrcd As in Amiao Rrver, a sht dam is proposed to st0p ﬂoatmg'

g __;logs and debrrs flow. -



- Urba nDrainag -

> Channel rmprovement such as wrdemng and deepernng the dramage charmel excludmg dlkmg
s basrcally adopted for-all. objechve watercourses Improvement works: are plarmed to

remove acute. bends and cons!nctlons, bottleneck culvens and bndges sqnaner encroachment' ’

and cloggmg wrth sednnent and garbage

'_Ernbankment is; in pnncxple not adopted for drarnage channel unprovement since: mundanon

. water could be- drarned by gravity, Constructrorr of pumpmg statron is not a.lso physrcally'i :

requlred

' Consrdenng t.he ease of operatron of dramage systems the exrstmg drarnage channels tobe
| _ u'nproved are, prmcrpally, to rcmam as open waiercourses not to be enclosed by- box culvert. -

As for lhe unprovement of the. four exrsung dramage mams in Cebu, however the box

culvert type of drain is pmposed smce they are tobe located under the exrstrng roads _' -

: Non-Stmctural Measures

As descnbed in, the foregomg concermng the. current condltrons of riparian areas ﬂoodmg |
_problems of ihe nvers are. partly brought about by encroachmenl of houses, deposrt of solid- -
waste/garbage, as well as lack of . proper . mamtenance on. nver channels Therefore '

" nomn- structura.l measures such as land use regulatronjzomng, aﬁorestatron and enforced

' mamtenance works will be effectwe

The non: structural measures requrred for the respecuve river basms are dlscussed below

(1) Land Use Regulation/Zoning

ThlS measure shall be employed for all rivers, especrally rrpanan areas a]ong nver :

channels Houses have been bullt on the nver banks even msnde nver channels All

five rivers in Cebu City have a problem of encroachment on channels Subdlvrsrons :

to be developed in the upstream hilly area of Cebu C1ty shall have to. be screened

through land use regulanon

‘A river, code or structural standards 15 necessary to control and avord the problem

Zoning regulanons along river channels as 1ssued for Amlao and Malbasag nvers in

Ormoc City shall be enforced

The middle reach of Trgum River in llorlo is dendrmc in shape and has a wrde :
‘ﬂoodplaln whrch is. partly used for nce paddy 'I’hrough the hydrologlc analysrs in
" this Study, this middle reach has been 1dent|ﬁed to have a large ﬂood retardrng effect. :

Land use regulatmns will mamtam the funcuon of the mrddle reach as a retardmg




@

B _:.Watershed management has heen practiced for the catchment area of Buhtsan Dam

“basin so as to:reduee“ﬂood‘d'i'seharge to the downstream areas. The location of the

' pr0posed retardmg basm is presented in Fig. 4. 2.

'Afforestanon o

o -on Krnalumsan Rtver The upstream areas of other rivers in Cebu City wrtl require
'the same watershed management works including afforestation.
(3 ..~_-Enforced Mamtenance L
" 'Most of ‘the | nver channels are’ used as dumpmg sites for city dwellers’ wastes and

“garbage ‘The wastes have accumulated in the channels, and channel ﬂow capacrty

has been reduced in all rivers in Cebu Ctty very much

’Enforced mamtenanee works fo remove solid wastes and sedrments from- river and

T dramage ehanne]s will be effectwe to recover flow capacrty arid to restore a pleasant

Tiver envrronment

| Fi.em_if_Con.tr?_' Plan.

420 !itv‘er Tmprovement -

' Based on the progect scale pr0posed for the nver ﬂnod control plan esttmates of design

- ..drscharges of nver tmprovement works were made as presented in Flgs 43 to 4.5. The

estrmates were dertved from the river flood control measures descnbed heremafter

1loilo City'._'_ o

® -

-To mmlmtze land acqulsrtlon and house evacuatron a c0mb1nat10n of river

JaroRiver .

N tmpmvement werks and two (2) ﬂoodways for the ﬂood dtscharge of Jaro Rwer to:
'- the llorlo Stralt 4§ pmposed The river u'nprovement stretch is from the river mouth
.up to the. conﬂuence with Aganan Rrver The optimum scale of the two ﬂoodways
- :.fproposed were determmed through cost: cdmparlson The upper ﬂoodway, the Jaro

: Floodway, to dlvert ‘the design dtscharge of 850m /s glves the minimum

o _construcnon cost among the alterhatives as shown in the table below




ltem - Drversron Drscharge RS " Project Cost -

" No. ' (i’ /s) : Coeo o0 ~{million'pesos) . 7 B
o _Mainstream Floodway Constructron Compensatlon . Total
~ 1 1,400 0 ¢ - 14285 . 883 . .2783 .
2 1,000. 400 . 1154; 699 2402,
3. BOO L. 600 1,067 396 L 2179

4, 550 [':1 ' 850 T a1 S T4s3 1195

B The ahgnment of :mprovement works is set to be along the extstmg nver course The

k '7 alrgnment of Jaro Floodway is proposed to be located at the ex:stmg dramage e

o channel m the low-land paddy ﬁelds 'I'he al:gnment of La. Paz Floodway is desrgned =
; to assure a smooth flow. and mmtmtze unpact agamst the proposed Ilorlo Commercral :

-_ Port Complex C

:'I'he desrgn nverbed of Jaro River follows the average ex:stmg nverbed That of the_ o

S floodway is. denved from the elevatlon at the dlversmn pomt the outlets sea bottom X

| and the length of the ﬂoodway

A smgle CTOSS~ sectton is employed for the rwer unprovement works and ﬂoodways
A low water channel for the river mamtenance flow is provrded for .laro Rrver 'I'he' 7
capacrty of the low water channel comresponds to the - spec:ﬁc drscharge of - |

_0 0Ol'm /s/'km and the depth ts set at:l 0 m,

Smce the drversron pomt of Jaro Floodway is- located near the couﬂuence of the".
ﬂtganan River and Trgum Rwer two f xed werrs for the ex;stmg nver charmel and_ .

: ﬂoodway are provrded for the stable drversmn of ﬂood

.The proposed alignment and typicai cross sectrons are shown in Flg 4. Gandthe
proposed longrtudrnal prof iles are also given in l’-‘rg 4. 'I'he related river stmcturesz

are prowded as follows:

- River Structure .~ <. Dimension/Site’ - - Remarks:. .. .

Earth Dike = » 026,700m. . JaroRiver. ...
Revetment S 50m T
- Diversion Works - .~ 2sites .- :000 o0 Jaro & La Paz Floodways
Groundsill - _ 3sites. - R
‘Sluice with Slide Gate 2 sifes

Sluice with Flapgate - .. 10sites | = .- o vu el
Invert Siphon © 3sites .. Jaro Floodway
Bridge . ' 2 sites © . Reconstruction

Bridge - 4sites, - . New - -~



2

- Hoilo River

River irnprovement works, co'mposed rnainly of dredging and construction of

L concrete and/or earth dlke are: requrred The channel al]gnment is planned along the

- 'exrstmg nver course Both s:des of the channel are set along the exrsttng nverbanks

rThe Phrhppme Ports Authorxty (PPA) has been conducnng mamtenance dredgmg
" works for llorlo Port from the nver mouth fo STA 2+400 'I‘herefore the design
| .‘_nverbed proﬁle 1s planned along the ex1st1ng nverbed and connected to PPA’s
N jdredgmg scheme ' '

' - In the urban area along llo:Io Rlver a concrete dtke is employed to rnmumze land

B acqulsmon and house evacuanon Besrdes earth dlkBS are prDVlded at fhﬂ fQShP‘md '

8[83

-The proposed -alig'nment'and typical cross sections are shown in Fig. 48 and the

proposed longltudmal proﬁles are also gwen 1n Frg 4, 9 The related nver structutes

are provnded as follows:

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

Earth Dike S 3430m For fishpond area
Concrete Dike = : 4,780 m " For urban:area
‘Revetment 300 m '
- Shuice w1th Flapgate .S sites A
: Bndge Protectlon Works - 1,200 m> . ... For 3 bridges

For Mandumao Rwer the main mbutary of lloilo Rlver to ‘minimize land

VachISltlon and house evacuatlon the channel alngnment is set along ‘the exrstmg

nver course The small meandenng, however is stretched from the hydraulrc aspect.

' The desngn nverbed elevatlon at the confluence of Ilorlo Rwer is employed as the

elevatlon at the ]unctron whlch is2m deeper than the ex:stmg rwerbed

. '-,_,The proposed ahgnment and typlcal Cross secnons are shown m Frg 4 10 and the

5 _ proposed longltudmal prof les are also gwen in Fig 4. 11 As for the re]ated river
- structures, t_wo (2) sluices w1th sllde gates two. (2) slulces wrth ﬂapgates and
o three {3) brrdges shall be constructed or reconstructed



Cebu

5 fBulacao R:ver

_I':'lrnprovement of Bulamo Rrver is from the nver mouth to Bulaoao
f"‘-i':"':Bndge(STA 2+650) S SHEE ;

- Smce there is no blg rneandenng on the exrstmg river course the channel allgnrnent

is planned along the exzst:ng river course. Smce the land use along Bulamo River is

: mamly the paddy field, a channel of smgle cross-sectlon wrthout hmng is employed

- 'The channel ahgnment and typtcal cross-sectron are shown m Frg 4 12 The desrgn '

nverbed is set at the average exrstmg nverbed slope The long:tudmal proﬁle is

'shown in th 4, 13 The related nver structures are as follows

: -='R'iver-St'rdcture"f - Dimension/Site 'Rernarks

“EathDike  1400m
‘Revetment .. 680m
Drop = - - Bsites T AR

- Bridge . - el site_- L '.Reconstrnction-_--_-: e
Kmalumsan Ri\rer

)

' -Rlver unprovement is requrred only to increase flow capac;ty The n-nprovement _

stretch is 4. km from the river mouth to STA., 4+000

_The channel ahgnment 1s planned along the extstmg nver course but the bendmg
'.pmnt at STA 1+400 is made smooth. Srnce land along Kmalumsan Rlver is used
Amamly as res:dentral area, a lmed channel wrth a srde slt)pe of 1 0 5 :s employed to o

mlnlmlze land acqu:srtron

The channel alrgnment and typtcal cross-secuon are, shown in Frg 4 14 The desngn

rrverbed is set along the average extstmg rwerbed Slnce the velocrty along the upper

" stretch is'more than 4 mjs drops are provnded along the stretch The longrtudmal )

:.profde is shown in F:g 4, 15 ‘The related rwer structures are as follows

River Structure Dimension/Site - Remarks
Retaining Wall 8,000 m ' e

Drop 9 sites o S
Bridge ' . G sites - Reconstruction
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e

(3 -Guadalupe Rrver

:'Rwer nnprovement compnses the main works of ﬂood control for Guadalupe River.

The stretch for river u-nprovemeut is from the river mouth to STA 4+000.

The channel alrgmnent is p]anned along the exrstrng river course. Smce the land

'along Guadalupe River is used malnly as a hrgh densrty residential area, “fevetment

- Iwrth a srde slope of 1:0 5 is provrded fo mmmuze land acqursmon

' The channel allgnment and typrcal CToss- sectlon are shown in Fig, 4 16 The design

riverbed is set along the average exlstmg nverbed Some dr0ps are provrded to

reduce the flow velocrty The longltudmal prof' le is shown in Frg 4 17 The related

: nver structures are as follows

River Structure . .. ‘Dimension/Site = Remarks

Retaining Wall . 6,400 m

Drop - - : 3 sites

Bridge " 4 sites Reconstruction
. Lahug River .-

- River improvement is required only to inereas‘e‘ flow 'eap‘aci'ty. The improvement
- stretch of I..ahug River is proposed from the river mouth to STA. 5+000,
R The channel allgnment is planned along the exlstmg river course. Since the riparian

- area'of Lahug aner is used mamly as tesidential area revetment with a side slope of

©1:0.548 provrded to minimize land acqursmon

' The channel ahgnment and typrcal cross sectron are shown m Flg 4 18, The design

nverbed is set along the average exlstmg nverbed Some dr0ps are placed to reduce

flow velocrty The longrludmal prof' ile is shoWn in F:g 4, 19 The related river

“structures are as follows:

River Structure ~ . Dimension/Site =~ . Remarks

. RetainingWall -~ " 8000m:

o Drop - . -Gsites _ _

- '-Bndge o nooono oo 10sites. - Reconstruction
Subang Daku Rlver

Rwer rmprovernent is required only to conf' ine the desrgn flood dlscharge The

' lmprovement stretch of Subang Daku River is from the nver mouth to STA 5+540.



- Channel alrgnment is planned aJong the exrstmg river course; whrle a; cut-oﬁ‘ channet

| cut-oft' channel is 500 m Smce the npanan area rs used mamly as a resrdentra] area,

: _revetment witha srde sIope of 1 0 S is provrded to mmtmrze land acqursmon

The channel ahgnrnent and typrcal cross sectron are shown in th 4, 20 The desrgn‘ N
: nverbed 1s set along the average exlstmg nverbed Sorne drops are provrded to- :
_j; reduce flow velocrty The long:tudmal proﬁle is shown in Flg 4. 21 The related

nver structures are as follows Y

VRiVer-Struct'ure" . Dimension/Site. -Re_rn_arks . e
‘Retaining Wall 10,500m T
DI’OP L S 2 sites o o R
. _Bridge .. .. . 8sites . _ Recomstuction - ..
Ormuc Citx
Amlao Rrver

The charmel allgnment rs basrcally set along the existing river course A shortcut

channel is proposed at the concave. pomon upstream of Anilao, Brrdge. :

A smgle cross-section wrth a mamteuance ﬂow channel is employed for Anilao.

. _River, Both banks of the main. charmel are to be protec!ed by revetment frorn bank

;- erosion because the. ﬂow veiocrty 1s estrmated at more than 3m/s.: The mamtenance-

flow channel is designed to have a flow- capacrty of 20 m%s arrd a gentle bank slope

of 1.5, 0 Where the water velocrty :s estrmated to be hrgher than 4m/s at the

upstream from S'I‘A 0+800 drops are provrded along the stretch to reduce water

o velocrty

In the disastrous flood of 1991, it was reported that the large quantrty of ﬂoatmg logs
which flowed dOWn wrth debris increased the ﬂood damage To stop ﬂoatrng logs _
two (2) slit dams are provrded upstream of Amlao Rlver L :

The pr0posed ahgnment and typtcal cross sectrons arg shown in Frg 4 22 and the- :
proposed longrtudmal profiles are also gwen in Flg 4. 23. Other than the sllt dams -

river structures are provrded as fol]ows



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

. . EamhDike _ 1800m

o

- The chajinel alignmont is bésiéally set along the éxisting river course, however, to

Revetment . 4000m

- Sluice with Flapgate ~ 3sites

‘Drop _ - 3sites :

Bridge' - - .. . .- 3sites. Osmenia Bridge is under
Lol e T construction,

Malbasag River:

'avold the” small meandenng 'in the proposed allgmnent a shortcut channel is

cmployed and a pto;cctmg ndge is to be removed.

A smgle cross-sectlon w1th a maintenance ﬂow channel is employed for Malbasag '
River. Both banks of the’ mal_n channel are to be protectod from bank erosion by
revetment because the flow v:'elocity'is estimated 1o be higher than 3 m/s. At the
lower reach from S’I‘A 0+000 to STA. 1+000 a retammg wall is employed lo

mmumze land acqmsmon and house evacuat:on The maintenance ﬂow channel is

'_de51gned to have a flow capacnty of 10 m ¥ and 4 gentle bank slope of 1. 5.0. As _

untenneasure agalnst ﬂoatmg logs, one (1) slit dam is also proposcd upstream of

**the main river course.

The pr0posed alignmem.and typiwl cross sections 'are shown in Fig. 4.24 and the
proposed longltudmal proﬁles are also gwen in F1g 4,25, Other than orie sllt dam o

the related river structures are as follows

River Structure Dimension/Site . = Remarks

Earth Dike . 1,250m
Retaining Wall 2,400 m
~ Revetment - 1,250m
" Sliice © 4sites
Drop I . 4sites _ ‘
Bridge =~ -~ . - 2sites Reconstruction

: 4.2.2 _ Urban Drainage

| A single trapezmdal—shaped section wnh slope protecnon is typlcally employed for

- under-urbanized areas, whlle 2 reclangular-shaped section formed by retaining facilities is

cmployed for densely urbanized stretchcs in cons:derauon of the difficulty of land acquisition -

and honse evacuatlon/settlement



The bank slope for a trapezmdal shaped sectum takes three gradlenw, 10.5 1 1 and 1: 2, o

: dependmg on the progress of urbamzanon A summary of the cross-secuon types employed3 =

for the Master Plan i is shown below

“Type _'shape:l-_._ff___- "~ Bank Slope

: Sl'ope Protection.

Land Use

1 - Rectangular . Vertical

N Trapezoidal 1:05.

S I . Trapezoidal - 1:1-

" Retaining Wall -~
" Lining

Lining

" Dense Urban

Medium Urban-

", Scattered Urban .-

I\ : -Trapczoidai : 1 '2

el

.The !otal length of dralnage channels m the four cmes is 38 630 m.

unprovement works is'as follows

s Soddmg'_

City ST o lmprovement Length

()

Open Space

m breakdown of

. Remarks

CTeleciy 1000

CebuCity .~ - 10850
Ormoc City S 1,830

-3 channels -+

._ :'9'_channe_l_s o
" 2 channels

| Taclobaﬁ-City- il 15930

- 7 channels

The dramage ahgnments wuh typlcal cmss-secnon and longntudma] profile are’ shown in

F!gs 4.26 t0 4.46..

City/Structure - - Dimension/Site -

‘Remarks

Tloilo City _
" Revetment - .. 17,000m
Bridge . 1,100 m®
Cebu City B
Revetment -~ 14,000m
Box Culvert | . 680m
Bridge . 285 m”
Ormoc City _
Revetment 3,000 m
Bridge : 174 m
Tacloban City - .
Revetment 25 000 m
Bridge 480 m*

na0nt

9 bridges

16 bridges "

10 bridges |

19 bridges
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