


‘Table 1.1 Members of JICA Advisory Committee

Item No. ' - Name Designation
1. Yuichi KATO Flood Control Planner (Chairman)
2. Kunihiro YANADA River Planner (Member)
'3, Kohjifo MATSUMOTO JICA Coordinator (Member)
Table 1.2 Members of jICA Study Team
Item No. Name Designation
1. Katsuhisa ABE Team Leader
2. Hitoshi KIN Flood Control/River Planner
(Asst. Team Leader)
3. - Toshinori OSHITA Urban Drainage Planner.
4, Shin-ichiro MATSUMOTO ) Hydrolo’gist/Hydrauli_c.
' - D Engineer/Flood Damage Analyst
5. Yuichi HATA Geologist/Soil Mechanics
IR ; Engineer
Hiroshi SHIMIZU Structural Design Engineer
Shuji KAKU Construction Planncr/Cost
. _ o Estimator
8.. - Tatsurb TASHINO Socio-EconomistfProj.ect'
_ o Economist
9. Tsutomu KURIHARA . Environmental Analyst
10: Hideo SUGIYAMA_ : - Survey Expert
11 Coordinator

Akira SASAKI



| Table 13 Members of Steering Committee

RS B Teodoro'i‘ Encamacmn o ‘;Undetsecretary (Chanrman)
2 ;__,_;l'glgnugl_ M. Bonoan . . o "Asmslant Secreta:y for Plannmg
i WEITERET (Member) e
-~ 3. Antonio A. Alpasan. . '_PmJect Dlrector/PMO Major

’ o T Flood Control and Dramage
_ . o .(Member)
4, Bienvenido C. Leuterio . Director 1V, Bureau of
SR S Coustruction (Member)
5.7 “Tetsuaki Jwakiri . . . DPWH-JICA aner Expen
R o S R (Mcmber)

. Table 14 . Members of Steering Working Group |

Item No. Name .~ . o L Desigl'latioh'_;"f ol

L. Tnno~'l‘r1mdadG Merls DlrectorIIIPlannmgSemce :
' : _ T (Chalrman) : _
2. “Jose C. d’uahiéh- e Project Managerll ‘Central _Labor
_ o - - Base Unit (Co-Chairman)
3. JoseGloria Project Manager 111, PMO-
I Feasibility Studies (Member)
4, Manuel S. Alconis - Engineer V, PED Plannmg Service
R (Member)
5. - SofiaT, Santiagé B Eng,meerV Bureau of De51gn
R (Member) o
6. Jaime Magnaye Engineer IV, DPD -Planning Service.
o L (Member) .. _
7. Resito V. David - 'Engineer 11, PMO-Major' Flood E
' ' Control Projécts (Member) -

8. Salvador Passe Environmental Expert,

Environmental Management Bureau .
DENR (Membcr) :




Table'15

" Local Counterpart Personnel

ltem No.. Name  Designation
1. Manuel S._Alcbhis Lo Team Leader _
2. N_apoléoﬁ S. Famadico . '_ River/Flood Control Engineer
. SR (Asst. Team Leader) -
3 Rowen Pascua | - Urban Drainage Planner
4, J(:)hhny.Mo'ﬁt.aﬁo __Urban Drainég'e:Planner
-3 - Carlos P. Zamora Structural Desngn Engineer
6; Aqu:lma'[‘ Decnlios - Cost Estunator/Constructmn Planrier
7. Emma Fortes. ~ Cost Estunator/Congtmctmn Planner
- 8. Lirio M. C_fz_arla_‘_'- : ‘-Sozc;‘_io-E;;:onbmist_ [ '
9. " Rolando Aujero  Socio-Economist
10. E'd'mu'nd_o A. Olaso 7_ Hydro/Hydraulic Flood Damage -
‘ : Analyst ~ :
S 11 _Elmo ‘F. Atmano _ ) Geologist/Smi Mechamcs Engmeer
12 DommgoC Rosario . Survey Expert
13, - Marcelmo Tolentmo I ‘Survey Expert
14, _Belmdal Fajardo £ ' Environmental Expert
15, Jesus O. Averilla - Environmental Expert .

16.

:. L_ Rolinde M. Perez

“Coordinator -
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~ Table 2.2

Population Groﬁdh and Density: 1970, 1975, 1980 and 1990 Census

Regiod - Cengus Population (1000) Ave. Pop. Growth (%/anaum) Land  19%0Pop.
" Provimes ol T e L e Am Density
* City/Musicipatity 1970° .. 1975 01980 . X990 - 197570 19BO/TS  1990/%0 (sqkm) . {p/am2)
Philippines ‘ 366845 420707 480985 60,7032 28 27 24 300,000 m
1. ocos 24884 27262 . 29229 35506 18 14 20 12840 27
' Bocss Nodk 334 T 307 4617 16 1.0 1.7 3,399 136
" LaoagCity BT se3 66 BB BT 19 “108 ™
I Cagaynn Valley 14634 16652 19190 - 23405 2.6 29 20 26,838 8
Clubel . 6488 | T4 806 10803 24 36 22 10,665 7 - 101
: Tagan T s21 1793 99.1 24 .25 23 1,394 n
Il Cemtral Luzon 36155 7 42100 ¢ 48028 61990 R 27 25 1823 .- 340
© Zambales ¢ 3430, 4163 - 4830 . 5630 39 . .13 24 3714 152
- Clongapo City L1078 W71 1564 - 1933 64 . - 12 21 T 187
. IV. Souther Tagalog L 44563 52138 61186 82631 32 33 3. 694 %6
" Balangas 63 10020 11742 14768 22 26 23 3166 - 466
Batangas City 1089 . 1254 . 1436 1850 2.9 2.7 26 Fiel 654
Quezon 529 10259 11293 13724 26 19 20 807 158"
 LecemaGity CoTIe %23 w0Ts | 1506 ‘37 32 347 e 2199
Palawin - 7366 000 - TR . 52 Cas ‘44 36 14896 . 35
.. .PucrioPrincess 378 457 g2 . 921 39 5.7 4.3 2107 44
© LV, Bical ' 29669 31937 34770 39100 15 17 12 1763 2
2 Ay ‘6740, ; T288: . 8092 . 9038 . ‘Lé 21 11 2,553 354
" Legaspi City 841 884 - 998 1211 1.0 25 2.0 150 788
VI, Wester Vistyas 36183 . 41464 - 45256 53933 28 .18 18 20223 267
. Boflo 11680 - 13130 14336 17655 24 18 21 s34 I
" Doilo City 2097 0 28 3095 16 15 24 .56 557,
VIL Central Visayas 30327 | 33873 37874 45941 22 23 19 4951 37
 Cebu 16342 18184 20916  2,6465 22 28 2.4 5,088 520
Cebis City W71 4130 4903 6104 5 T3S 22 - 281 1P
" VIIL Eastéen Visayas 23814 25997 27995 30545 18 15 09 - Zam 143
o Leywe 11106 - 12031 © 13206 14858 1.6, 19 12 6,268 - 237
Ticloban City 846 §95 1050 . 1368 1t 32 270 484 295
: Ormac City DT65c 80T Y1025 123.5 1.1 49 24 m. 1283
DL Westem Mindanso 18690 - 20479 - 25285 31585 18 43 22 . 18,685 169
Zamboanga del Sur 850.2 .1,0029 1,838 15445 2.4 3.4 27 - 8052 192
7 Zambounga City 1999 . 2650 . M7 4423 5.8 53 26 1415 n3
. XL Southern Mindanto ©22007 27146 33468 44588 43 a3 29 31693 181
Duvao det Sur 78BS4 . 9363 1,1336 14827 36 33 27 6378 232
Duvio City 3925 4847 . 6414 8499 43 58 2.9 2211 . 384

Source: 1} Philippines 1.9_50. Population, Land Area and Density: i§7ﬁ, 1975 and 1980, NCSO
2) 1950 Census of Population and Housing, Report No.2: Population by Province, City and
Municipality, National Summary, Philippincs, December 1590, NSO -,




: _ Table 2.3 {172y Gros.s Regmnal Domestic¢ Product at Currem Pnces by Regnon Concemed
1985101990 o o -

Gross chional Domeshc Product (m BlUlOl’l Pesos) B o GRDP per Caplla(Puos)
_No.:Re, jnon ARy 1985 1986 1987 1988 ‘-";,.1989' 1990 11985 -.1990°1:

'thppmes o sms 608.9 535,1 _sozs” 9226 _;,'0645.2 o _1'0,461 17,565
N_CR._Melro Mamla © 1692 1854 2139 2561 3026 . 3459 . 2437 4352

L ilocos 2530 295 0317 0347 393 . 438 . 6478 10,094
L CagayanValley 148 . 150 0169 192 0 222 'zs.‘s - 5864 9,437
. CentralLuzon -* - 532 - 546 SU59.8 U701 - 7720009420 19,743 15,192
SouthemTagaJog- U796 838 934 1099 1253 1476 11,222 - 17,863
‘Bicol 183 187 198 228 1267 309 04,663 7,896
Westeri v.saya_s' 426 445 0 74920 576 6507754 8375 13978
VI Central Visayas 7357 383 - 434 © S18  60.5. 703 8500 . 15,309
VII. EasteriVisayas .= . 162 163 - 182 217 253 285 . 5280 (9323
Western Mindanao. -~ 187 197 211 . 239 272 . 316 6,539, 10,013
~ Southern Midanao- 441 459 544. . 625 686 - 783 11 497,;. 17,550 _

‘] %R

Rat:o of Regmn o’
Percemag_ sttnbutmn by Regmn (%) Country of GRDP/capn

Philippines. © 100.0 1000 1000 1_(_)0.0 1000 1000 .,-100 100
| NCR Metr,d_MaLﬁua' 96 304 32 jjf3;.9"". 328 '..g_ﬁ32.4 __‘2.3‘3 248

I Ilocos o a4 49 .46 . 43 . 43 . 41 0862 057
L. _CagayanValley 26 1 25 .25 24 .24 24 .. 056 054

IIl. Central Luzon = - 93 . 90 87 87 .. 84 . 88 - 093 086

Iv. 'Soumemragalog © 139 138 136 137 - 136 1387 - 0107 102

V. Bicol ©032 31 29 28 - 29 29 - 045 045

VI Westem Visayas 750073 072 720070 - 71 - 080 080
VIL. Central Visayas 62 63 63 - 65 66 66 - 081 087 -
VIII. Eastern Visayas 2.8 27 270 277270 27 050 053
- IX. Weslem Mindanao 33 032 31 30 29 7300 063057

XI. SouthernMidanao 7.7 7.5 79 18 . 74 73 (110 1.00

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




" Table 2.3(:{2)_

Gross Reg:onal Domest:c Product at Current Pnces by Reglon Concemed

1985 to 1990(22)

Lo kamwd Domestic Product P Bitlion Pesos) GRDP par Capita(Feson)

_No. Reion . 1988 'ms 1957 1988 1989 1990 1985 195071
" Philippincs Tsms . ossua . 617 0 esEs o914 n27 wis g
' NCR. Metro Masita 1692 1752 W2 w3 g ;54 23m 364
LDocos 253 72 o2 C281 300 302 647 696
. IL Cagayan Yalkey 148 B 155 - 161 165 16.7 586 617
I, Central Lazom - §32 542 572 - B1s 6.9 684 9,743 11,033
TV. Soutbern Tagulog LT9.6 829 £1.9° 926 99z 1013 1222 12245
V. Bicol ' 183 84 . - 81 19.1 203 208 4663 5247
. YL Western Visayas L4248 438 453 47.1 49.2 504 1375 9,284
V1L Ceninal Visayzs 57 318 397 430 a4.9 46.6 {8500 10,149
vm Easkem Viaayas | 162 160 Tz . I3 17.8 181 s2%0 5910
" IX. Weskern Mindanao 187 194 - 194 198 205 22 65% 7 &m
X1. Southere Midinzo Jdal 457 487 4g.6 50.8 508 1497 11401

Avésegs Growih Rale
o of GROF per Cagétar
Annuai Growth Rate (%) momss (w.mm)

Philippincs 73 134 Y 63 60 L2l 23
- NCR, Metro Manita 9.1 "3l 69 9.1 9.1 12 a
© L Docos 03 17 04 . 38 65 07 4
I, Cagayar YValley -10.4 . 28 39 28 08 - 1.0
‘1. Certral Luzon 5.7 20 5.6 7.4 3.8 74 25
V. Southern Tagalog -84 4.2 60 . 53 7.1, 22 18
- V. Bicol | -5.1 04 1.6 6.0 6.0 11 24
VL Western Visayas 82 28 33 40 43 1.9 ‘11
VI, Central Visayas -103 52 5y 83 a3 39 3§
VUL Easiern Visayas 4 -11 11 6.6 2.9 15 23
" IX. Western Mindaszo s 347 0.0 21 3.9 32 0s
X1, Souther Midanso _ 45 36 6.6 - 1.9 2.4 0.1 02

S:m.n:: 1992 Plu.hppme Sllluncal Yea:took October 1992, NSCB

Revised esimates a3 of October 1991

Nole: *1 Applicd 1h_e 1990 cénsus popu.huon



Tablc 2 4 (1/‘2) Populat:on and Dcnsuy by Urban/Rural A:ea in 13 Selecled me S
199OCcnsus o _ i _' TR

o T e 1990 - — T Numberf
T UbaafRural Avea L A.ru T Ueal U UTReR U Telt o Deasity o Howscholds

Laoag th el S wese . .875  3 4881 - ®TS6 78 16866

' lMW(ﬁy Plopct) - PR g4 BRI 1 X 4 10
"2 Otber Urbaa Area™ " . T us 1281 T £ IR X S " 3
IRanlAwa o . moss_' _ S desBr o Cdager 0 as U gm0

Dagan -0 o e 1393600 0 22261 6859 7 99120 01 oo 18891 _

" 1.Poblacion (City Proper) . si8  oazes L o izdle o 240 L2269 '

2-Other Utban Area . =© sz . 9842 ST 17 S X RS ¥ - I
3:Rnnl4-.\:=al SR i 76859 76,859 Lp6 et 4800

Olmgpo Gy © . 1030 193327 e ez 7 anes
1 Poblacion (City Proper) - S 10330 193,327 PRI %> 3 COIBTL 42,62y
2 Other Utban Asca : o S VU SR R
3mmn:j_ - o o : ‘ Sl N

. BaunpsCity SRR - 28300 . 90748 $4222 184970 . 65 35,048
: noblacioii((‘.nyhupe:) ‘ oaes Lo S sl 995 ' 3,836
2 Other Utban Area - T aEm 71,347 S TLHT 2497 Pl 13423
3 Rural Azea, ‘ T 25234 e s s s3] s

Lucens City AR C 680 150,624 . - 150,624 C:0 . C39200
1 Poblacion (City Proper) . .~ 6850 . 150,624 CoLoecase624 o 2oL .. 29280
2 Other Urban Arca - . ' R . R ST L .

- 3 Rural Arca St [P e Y s - e . - .

. PucrioPrincesaCity - _ 210,670 47,917 as230 - B4 04 . 17,616

' Poblacion{City Preper) . - 1,470, 32,040 o 30 w8503
2 Other Urban Asea . . 1088 15877 e assm TS L3 - ‘
JRunlArea - - 208,i02 Lan 442300 44230 02 L85

Loguspi Cily - -~ - e 7. 15370 . 832260 37890 . fIL1i6 . - 79
1 Poblacion (City Pioper) : 3,627 83,226 ‘ Lo B3R . me 15,340
.2 Other Utban Area . R e T T e e T
3RwalArea . S 4 . 31,890 a7g0. 3z

Tioilo City g 5,600 309,505 - 309505 S5 $6,617
1 Poblacion (City Proper) 5,600 309,505 - 309,505 553 56,617
2 Cther Urban Area - ] L - - - . . B .
3 Rural Atea . _ S . . - _' - ' - R

CebuCity L 28,090 $10,417 . $10,417 a7 . .114,708
1 Poblacion {City Proper) 28,090 610,417 T 610,417 . 227 0 - 114,708
2 Other Urban Arca _ . - . S e .
3 Rural Atea . . o . S S




Table 2.4 (2/2) Population and Density by Urban/Rural Area in 13 Selected Cities:

1990 Census

Cay. ... . L ~Land .- 1990 Census Population _ Number of

" Uban/Rural Area T Area " Utban " Rum Tonl Densily Houssbolds

: : : : () {persons) {persons) (perscas) (p/ha) (Familics)
10}.7"'TaclobanCity -; '- Lt Tiip090 0 136891 . 136,891 126 24,897
1 Poblacion {City Proper) : T10,090 136,891 - 136,891 136 24,897

2 OtherUmanAréd 0 L e e - : < -

. 3MA::: - - . . . . -

i1 OmmocCity . ' o 4643 58393 . T,06 129,456 28 24,895
1 Poblacion (City Proper) .. 67 14,833 . 14,833 2214 . 2,850

** 2 Other Utban Area D 6,842 43,560 . 43,560 64 . 8235

: 3 RumlArea Lo 398 - TL063 - 71,063 1.8 . 13,810
12, Zamboasga City S LAT0 354814 0 BTSIL . 442345 31 81321
1Poblaoon(CuyPtopet) SR 5 2% 354814 0 . . 354,814 C-9T. 64,834
2 Other Urban Arta B T - ‘ - B T -

3 RunalArea . 105,086 Y A0 ‘87,531 08 ... . 16487

-3 TbavseCiy S miase 624,757 225190 849,947 - T S 159,976
' 1 Poblacion (City Proper) ~ 3,650 25453 . - 254,536 C 680 o 48,358

2 Other Utban Area S © 12,941 3re221 ' . 370,221 286 69,536

3Rm11Arca : e 204499' R - # 1 225390 1 117 . 42082

Souce s 1) :mmmdmmmmmnmnznn,mmm Nso
2) 1990 Ceuin of Poplacion 1ad Housiag. Repect 2438, tsebela, NSO
31990 Cenug of Population aad Houslag, Repirt 2.99, Zambalis, NSO
. 4) 1990 Coamus of Foutition #ad Houalsg. Report 2.71C; Giosgago City, NSO
51990 Crins of Population usd Housing, Repori 213D, Batingas, NS0 -
6)1990 Camsus of Population asd Housisy, Report 2:730, Palawas, NSO
7) 1990 Censics of Population and Houslsg, Report 2-30D, Quezoe, NSO
%) 1990 Canaus of Populatios aad Housisg, Report 2:5E, Albay, NSO
¥) 1990 Ceswus of Populztion asd Housteg, Repor 241F, Toda, NSO -
10} 1999 Cénsus of Population asd Housing, Repont 247F, Roll City, N3O
* 11} 1990 Ceases of Pogiulation asd Housisg, Report 2-20G, Cebu, NSO
12) 1990 Ceavus of Popilation asd Housiag, Repert 229G, Cebu City, NSO
13) Woogmahwuuud Houisg, Réport 2-51H, Leyte; NSO
14) 1990 Cenmun of Population asd Houting, Repart 21021, Zimhoangs del $ur, NSO
15) 1990 Cenms af Populetion asd Housiag, Report 2-1001, Zamboraga Gity, N50
16) 1990 Cesua of Popuiative asd Housiog, Report 2-32K, Davan del Sur, NSO
17) 1990 Cemsus of Population asd Housiag. Report 2.33K, Davaa City, NSO
18) 1990 Cammua Mags, NSO




Table 2. 5 Status of Land Classﬁ’icat:on by Provmce mcludmg Target Clty
1991

(umt sq.km)

oLl o i Total Agncullurc Foresuy Pasnm: Sclﬂcmcms anmg Inland . Opea -
~ Region.:. " .Land - R o - andl Fl.shcry Land*

- Area C - : Quarrumg
Philippines - 300,000 88443 114753 7082 7,197 - 882 s,&ss' 4885 P

fHocos .- - - - 21,568 ' 3,755 - 6,660 293 690 642 " 489 . 9,039
"1l Cagayan Valley 36,403 5314 - 18,664 BIZ.:. . 294 - 0784 10,714
0L Central Luzon - 118,231 7,309 - 3,405 485 0 . 563 it B4R 5,627
IV. Southern Tagalog 46924 14,614 20813 0 1,006 724 1400143100 8322
" V. Bicol S C17,633 . UBR273 . 3,791 1,830 422 . oo 88 3,249
. YL Westcrnylsayas 20,223 - . 7,846 4080 213 903 106 447 - 6,628
. VIL Central Visayas < . 14,951 5737 2416 185 - 921 - . 12 . 33 5647
° VIIL Easter Visayas . 0 21,432 5787 8495 . - 97 . 339 ST B4 6,630
- IXi Western Mindanao 18,685 .. 8472° 5217 . AN .. . 346 R 332

1332 4,147
X Souihem Mmdanao 31,693 6,021 17;054' 1,006 5_8 1 R

6,786

Sourcc Handbook on Land nnd Othcr Physxcal Rcsourccs, 1984 Nntmnal Land Usc Ccmmmc:, NEDA C
Note: * Open Land refers to residual land with low potentials for dcvelopment but may snll be devoted S
' to. any of the broad land uses. : = :




Table 26 L Sumniafy of Flood Conditions

{1982 . 1992)

Pavao - gverbank Oow of rver ) 0B/10/85

n

URBAN MAIOR CAUSES OF FLOOD ~ MAXIMUM DAILY RAINFAI ~ FLOOD CONDITIONS o
CENTER . - : - DATE DEPTH AREA DEPTH - DURATION REMARKS
_ : (mm.) _(ha) fcm) (hr)
1. Laosg - overbank flow of river 0909789 437 210 200 12
< inadequak dninage sysiem ' ’
2. flagan . overbank flow of river 010836 345 4 60-250 5-48
3. Olosgpo - ovetbnk flowofriverdse .. 200685 a2 % 30125 2.8
. " i volcanic ashsiltation - : ‘ '
- inadequate d::ﬁncgc sysiem !
4, Bamgas - overbink flow of river : 24/08/90 284 18 100120 12
. - inadegaase drainage system C :
S, Locems < overbankBowofrver . . 140783 254 . 301w 034
_ - inadequate driinage systcin- o ’
6. Parto - - inadequak drainage sysiem 30/09/83 226 19 1530 13
7. Legaspi - ovebank Dowolrvirdue . . 140289 ‘254 36 3100 824
' " 1o volcanic ash siltation :
i - inadequate drainage sysiem
B Doile . ovetank Sowofrives 0 051184 256 1004 30200 1-24
: © = inadequate dr_:imgg sysiem - c : : .
9. Cebu - overank Sowofrver - 191291 374 187 3050 13
_ inadequatc drainage sysiem L . ; -
10. Tackban - overbank fowofriver . - ‘120391 204 ® 10100 648
«  imadéquate drainage syswm’ :
1. Cimoc - overbank flow of river * Not Avail, 200 50300 05-1
"« inadequaic drainige sysiem . :
12. Zambownga - ovesbank flowolrver = . . 2970950 193 M2 10210 - 03024
C - in‘ldc'q_nle driinage system ’ ) -
13. 150 57 20.150 ° 1-24

- inzdequite driinage sysiem

Nok:

{1) Sowrce: DPWH District Office/City Engincer’s Office (by interview)

(2) Flood Conditions indicated only within the city proper

11
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"I_‘ablc'3.1 Su_bbasi.ns of _the R’iv_rcfs in th'e_ Master Plan Area

CcUbam . P T © Catchment© 7 IRiver .
.. Center - River @ . - . Subbasin .. ‘Atea - Length .. .
: g R i - () . Qom)
< Telle . Tiotle S N 397 113
: ol e o T st T 3s el L
I3 . 160 T 40
CIL4 U R, 4 ;196
- Sub-total Co 98 L3840

Jao., L JAM S § Y X3 Toiaze
o CoA 824. - ..205
CJA3 L 13 - 24
CJAs4 T 1004 0 389
JAS - - S 664 Y155
A6 ©320 RIS § B IR
Sub-toral . 4121 o oam2. 0

Cebu “Bulagae . BUa: 55 . ise .
SR . BU2 o 52 48
v CSubstotal . 107 99

- Kinalumsan . Kkl - . 106 . 15
Co K2 o 72 e el ‘,
Sub-total " - 17.8 T

. Guadalope . GU1 © 14466
S gue” SRR I T I
Subtotal .- 163 867 .

Lahug . LA S 44 . 37
P TUULA2 L9 28

SubangDaki .« SU-1 . . 64 48
' g su-2 620 4D
Subtetal . 126 . . 88 . .

Omoe ~ Anilas © AN ; 84 .55

- : T AN Y AU X
CAN3 2 18
AN-4 ¢ 69 L 105
" Sub-total T 282 248

Malbasag MA . Ss. 7 osa
R MA2 . ss o se
Sub-total | S 111 R | A

Tacloban - Borayan. - BU . .36 a5
c BU-2 ' 29 24
Sub-total o 63 ci A8

Mangonbangon - MA-1: R . 28
S MA 09 25
UL Sub-otal - LT A9 G 33

Sub-total -

CTe16

Al



Table . 3 2(1/2) Design Discharge of Urban Dramage Area

; N Iloilo & Cebu )
T Clty || Chwancl | Draimage. Chamael m.a 4@'.: T of Ratah Toversiy R Romell] . Design Dihurgs (] Spes Dischengs]
vl Ne | A Length| Length | Velocity | Camcent | 1-yr| 2y [ 3| S 10| Coeth| 1yr:f Zyr | 3yr | Sy 109e| 3y | Sy
SR B (') | (m) f () (miny] 5 ' | )
Woilo_ ' T ;
E :1 I.-;we Creek o : S : : _ . : : :
el B2 3600775000 120 1m2| 49 35 39 45 57) oasl 187 340 3BS 4Tl 558 48 59
B2 531 1300 3900 ‘13 6d2f 27 OS2 58 70 82 044 176 335 1315 482 S32 0 Ta 8s
;Bo Obn-.mCre:k . ) . I L R ET :
©7 Boel. 389 800 4700 08 3078 20 36 41 50 sy 087 @2 m=3 2z N3 63| 65 79[
‘Bo2 - -230° 1300 3900 - 08 913| 2 41 46 56 66| 058 82 151 170 200 245 74 90
Be3 125 2600 2600 08 M2 2 52 S8 7 8 06l 57 109 12 M7 73 95 18
3 RadCrek . . o . _ . _ :
R 050 20000 2,000 12378 % & T w1 1w 06| 2 sy &5 77 90| 130 155
“Cebn ] S
1. Mabolg Creek - S : L . L ‘ . _
CMsl 278 390 3900 © 30317 33 78 89 105 124) 048 205 440 497 T SKS WREFI[ 179 211
(Lahug Diversion) . - - F 0 R S A I & R T N N c & B - R .
'im‘!ﬁib“mz' ; L SR B : . . -
Lal . 065 71000 1900 - 15 - 3.1 33 78 89 106 124f 061 37 86 93 I1L7 - 137] 151 180
La2 022 - %0 %0 15 200] 42 9 107 125 143} o063} 16 37 41 43 56| e 218
3. Timago Creck _ : . -
Ti1 o 110, 400 2700 .20 328 32 77 87 104 122[ 074 73 173 198 236 277180 214
T2 080 Y600 23000, 207 29z 35 81 92 109 128 077 67 158 17 0 24500 197  233[:
T3 043 1700 700" 20 242 “38. 88 100 117 ¥3s| 080 37 .. 84 95 12 130] 222 . 260
4, Pahina Central - K;Iublhqunage\f!un - - _ : _ :
Pil 100 - 225 35 37| a1 94 106 123 143 080] 92 25 235 274 NI ‘BS 274
et 099 “2000 45 174} 45- 3010 113130 150|073 72 161 - 18O 207 - Y 28 63|
&. Sta. Teresita Village Drainage Main - : - )
SL1 . 380 200 3200 40 23| 3% %0 101 118 138) 038 156 359 406 478 5520 107 125
SL2 294 3000 3000 40 - Z25| 40 91 103 120 139 033 107 245 277 323 375 94 110
" 7Basat-san Nicolas Drainage Main : :
Basl - 0.67 1200 © 45 144] 49107 19 136 157 069 . 62 137 153 175 20a| 1E 261
8: Sto. Nino Creck ‘ : _ S
Sta-i SE1 - 600 5200 20 533 23 58 67 B2 98| 042) 140 344 398 489 582 78 96
Si-2 382 © 4600 4,600 - 20 483| 25 61 71 B6 103 037 99 241 218 2339 403 73 89
9. Barangay Inayawan Drainage Channcl ) :
Barel 129 1600 30 183| 43 98 10 127 147 066 02 233 259 300 347 201 23
B S



Table 3 2(2/'2) Desxgn Dlschargc of Urban Dramage Arca
( Ormoc & Tacloban )

Gity

wnnel [ Drisage | O
< No, [ area: | Lengh |
i (m)

T Drin

(ﬂ)

Avenige

Velocity
(mis)

Tuie‘ _ot
Concen:

{ mim)

Rulfﬂ! luknuty (nnl'hl)

MM(-’M i

#x.u' romm B

lyrlzrri:?-rsl_irrll_w_t

N I

Coeffi.

'j""’?'f["..z"f‘ b3y S| 10y

23yt | Sy

o LetZ.

zcnyhoperctwk
Lo Gl

(km‘) .
II.nhnCm:k o

Sl 103
044

032

0

900

1,700

L7,
17 ..

168

- 283"
28

e

-
2591 -

303,

089

0.4%|
0354}

36,6
13,3

.2'0_

98-

.50

s.i

st
111

gl

( IIJ’MII')

7.8
97

142

93| -
11.4|

168 .

i

Tackbun]
" 1:Abucay River

ﬂ-bfl- 238 2,400

2. \hp-ugl Crezk .
Nag-2 121

" Nag-2 ':__1.00' '

3 Mabgoabangon River . .

$: Sagkahan Crock
st

" 7. Burayan River

Mipl - 502

4. Langhas Linng Creck
Lan-1 438

- Q.4

6 Pleasantville Creek :
: © 1,600

¢ Pte-i
Ple.2 .
o Pie-}

S 128
0.88
037

- 600
500

© Bl
Bair.3 .

690

141 . 2300

2,200

A0
4100

~ 500

$5,200°

2,400

1,100
500

.,-5'200 B

2,300

2800
2200

4900

12

T
Cib

is -

16

0.8

14

13
10

08

433

56.7

&3
626
15.&
%7
83

183

1183
57.9

87

67
75

s
&

38 47 ;2

3150 55 63

98 104 :114 - 125

"4
51
62

93
108

104
120

sEY

93

35 a2

38

19 iz

33 53 275

4l°

o4l

048

048

" 04s
047
.62
052
049
045

0.43
045

54
51

185
178
s,

7.9-'.-
61
29 .

159

58

182
86 -

8D

03

e

124

93

43

262
93

198

94

ns

4.6

21

10z,

33

134
- 10,0 -

108
s

33
)

151

112

50

oy

12l

a3

3o

170

128

396
133

65

B3 95

‘w0
L X

I8
87

T2
180

T121
127

107
11
12.4

15

19.6] .

13.4]

42
12

sol
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Table 3.4 _P_opuiati‘on Dencity and Avéragg P_'_ami_ly'SiZc at"19.9(_) Census

_ I.’rqvincty’Cityé. o

1990 Census.
" Population

Land Afea :

(ha)

_(Persc_ihsfha) Honseholds

Density Number of * -

(Persons/l'-‘amlly)

Famlly Suzc

1 I]o:]oProvmce .
Toilo Cuy _
- Asevalo - .

- . City Proper'
s Jaro-

- LaPaz .
oo .Mandumao '
- Molo,

2. Cebn Provmce :
' Cebu City

“Cebu Urban' -

= {f Cebu Rural_

3 Layle Provmce T S
. Tacloban cny .
. Ormoc City.

Ormoc Urban‘l

.City Proper . .

 Outskins

- OmmocRaral - = -

" Rural ¢ore*2

._;Rural'A_xea'_f i

4. Total of 4.Cities

171,762,604
- 307,620
25,064
L 56,103

L. 79326

.. 66,186

29,752

: 189 ) o

2,638,290
| 604,630
. 541,674 -
62,956

".11,483,563 "
136,415
‘129,224
42,612
14,761°

27,851
. 86,612
15,992

70,620

1,177,889

. 532,400
5,600

414
236
2,441
939

1201 ;

7369

o 508,840 -

- 28,090

626,830

10,090

. 46,430

Lo 377 .
96

T 281
46,053

90,210 .

.4'852.0 ,
2_3,’270 -

L3 320499-}
1SST 86617 ¢ L
Sl 458l
2370 10,774
P32 14642
ST 12,242 e

Casr o 5237

139 9141 )

S5 506,109

L2200 n4,708
S22 L 102,446
300 12262

:"3:.2' o _5287,872

e 24897

3 24895

isa i 2850 .
T Tsp03

2 16842
- 31119

S B

a3 2117 ¢

\“5550

Lsas

548 ¢
519
529
518 -
535
514"«
513
oSSl

5430
L S4T
521,
542
541
”5.68%
b 560

Losa
2T
529
813

‘Source: (1) Cebu City Profile 1993 (Cny Mayor s Offce) :
(2) City Development Plan, Ormoc City (City Plaaning and Dcvelopment Ot‘ﬁce)
(3) 1990 Census of Population and Housmg, Cebu, licilo and Leyte (NSO)
‘N6te: *1 The following 38 Barangays are localed in urbanized areas:

29 Barangays in City Proper; Alefria; Bagcng Buhay, Batuan; Can- adleng, Cogon i

Dona Feliza Mejia; Don Felipe I.,an'azaba.l~ Punta; and San Imdm
*2 Counted as urban population i in the 1990 census '




... Table 3.5;., Present Land Use iﬁ.Sclc_ctcd Four Cities .

o : lloi]o‘l : Cebu Tacloban Ormoc
- - Land Use Category - - - Area’ ~ Share.  Area  Share ~ Area Share.  Area . Sharc .
B NIV (ha (%) (ha) (%) () (%) (ha)_ (%)

1. 'Bu.ill-"up Area

"°1) Residential Area 171377306 ‘;;_2,293.5 . 660 327 179 3327 320"
" 2) Commercial Area . 2971 " 53 5459 . 157 1288 - 70 293 28
"7 3) Institutional Area 2682 48 “1139 33 . 1306 7.1 697 67T
" -4y Industrial Area 01200000021 1547 0 45 - - 427004
. Sub-total - 2,399.0 428 3,1080 894 5881 319 4359 @ 419

"2, Natural/Green Space Area e o
1) Park, Open-spaces, etc. 761 . 14 1474 0 42 356 1.9 124 ¢ 1.2

' 2) Agricultural Land 2,887.0 - 516 0.0 0.0 - - -
© -CropFied -~ ~ “©18535:°-.331° 707 00 0 00 - - -
-UplandField 2568 = 46 00 0.0 - - Gk
-Fishpond, Saltbeds =~ 7767 139 °~ 00 . 00 = Coe e nmia
" 3) Not ldentified 237.9° . 42 2196, 63 12177 661 5908 569 -
o sub-total . - 0 32010 572 3670 106 1,2533° 681  603.2.: 7581
3, Tolal . '5,600.0-“-;100.0 +3,475.0 .- 100.0 - 1,841.4 . 100,0 - 1,039.1 - 100.0 -

' Source '1 The ]and use was. ldcmlﬁed wnh the topograph:c map wh:ch d:awn as lhe survey resu]ls of J ICA
in 1994,
"2 The land use was 1denuﬁed with the topographlc map of thc scale of 1:50, 000 in 1993
*3 Covering the town proper and its surrounding areas demarcated by the Grmoc City Government,



Tablc 3 6 Number of chllmg Umts by Year Built and by Buxldmg Typc in Urban
An:aS' 1980 '

Yea;’!ﬁ;ﬁlt' s loilloProvince ..~~~ -~ CebuProvince . _ " Leytc Provinee
T “Typel ! Type I _Type Il CTypel. Typell "Typelll ©Typel ~Typell " Typell

- 1976-1980 .. 1,564 '_4,399 12,140 . L7190 14,742 _26 a2 7. B66 3491 :
197121975 .. 1,477 - 5655 - . 8,878 . 1,660 . 14,820 17,855 . 862 . T30
1961-1970 ©.. -0 108" | 9268 - B,404 - 1,833 24576 . 19,749 654 . 4381 . 6874 9

1951-1960 . . 564 5,676 - 4,167 - .. 656 . 14,174 - 11,852 246 0 3,131 - 3,945 o
19421950 - - . . .235 1434 . 2,582 .. . 235 .. 5286 . 5327 85 .1, 1,524
1941 or Earlier. - 151 694 - 323 65 2394 2,520 94 1] o985

C Total - . 5099 27,126 36494 6168 - 75992 83,715 ... 2,807 . 16,244.. 37,648
Grand Total - | o LBBTI9 L L 165,875 : - ;

17,000

- Weighted Average = 1968 © 1965 : 1968 .- 1969 . 1965. 1967 - '1969..: 1963 . 1970-
of Year Built R TS T P T Coe s RETIL ARV E D
.+ Average Age(yrs) - - '12- A5 s 12 1 15 s 13 R AT 10
CAveRgeAge e e
of All Types:.= ' : L Rt S
Source: 1980 Census of Populanon and Housmg lloilo, chu and Lcytc, NSO NEDA
Notc Buddmg types aré classified on the basis of constructlon malerials as follows
_ OuterWale L .. - Roof

-Typc I Galvamzcd iron, Concrctc, ulc, ctc _ ' .' Galvanucd uon, Concrclc, nlc, ctc

“Type Il Wood, Plywood, Mixed; Asbestos, eic.. i Asbestos: :

Ty»pe_IIi Cogon Nlpa Sa.lvagcd matcnals, e L Cogon N:pa, Salvagcd matenaIS, clc-.-

Table 3.7 Number of Dweuing Units by Type of Unit and by Floor Area: 1980

Fioor Area - llpilo City ' - Cebu City - . . .- Tacloban City .
(sq.m.) ' Single ' " Single S b Single .~ _ :
: : House Duplex  Others ' House Duplex. - Others: -~ House  Duplex ~ Others

Less than 30 16,087 327 547 39,978 725 3977 8443 - 71 339

' 30- 49 10,836 431 442 17301 617 1,379 - 3,698 . 75 15§
50- 69 4052 . 283 228 6,295 - 392 738 - 1,929 35° 189
70- 99 3,003 168 . 230 4,757 - 402 549 - 825 ¢ .45 99
100 - 149 2,132 334 189 4,531 381 510 . 654 31 49
150-199 1,249 116 81 - 2,244 182 72 . 308 5 .28
200-249 660 90 81 1,443 75 1 188 9. 30 G |
250 - 299 451 3518 770 - 15 - 8t . 114 100 . 10
300 & Over 490 49 34 937 30 177 152 5 82
Total 38960 1,833 1,847 - 78257 2,819 7694': 16311 302 951

" Grand Total S 42,640 L 88,770 - . - - 17,564
Weighted Average of Floor Area(sqm.). . : BT R A
-EachType - - 54 8 71 50 . 72 . 53 4478 - T3
- All Types 3 56 _ 51 46 ‘

Source: 1980 Census of Population and Housing! lloilo, Cebu'and Leyte, NS(_), NEDA -

B :IT:". - 22




"I"gbl:c.}..s _Proposed Land Use Plan in _Fm::_:; Cities .

‘1.

B5.6

T _ o (Unit; ha,%)
Land Use Category -~ - - llotlo Cebu Tacloban _ Ormoc
I " Aréa 0 Share Area  Share “Area Share Arca . Share
(ha) (%) . (ba) (%) (ha) (). . (ha) (%)
. Buill-up Area ' L _ L
1) Residential Arca - <+ - 28137 434 . 2858 - 246 1,014 549 4026 387
. 2) Commercial Area - 6195 96 4672 402 . 2575 140 1171 113
3) Institutional Area - - 20.5 1.8 76.3 4.1 70.2 6.8
4) Industrial Area 6659 103 2545 219 994 54 299.2 288
. Sub-total- 4,1031 633 1,028.0 885 1,4445 784 889.1
. ‘Natura{/Green Space Area - S S e _
1) Park, Open-spaces, et 7289 . 112 8.7 75 2350 128 1500 144
2) Agricultural Land - 1,290.2 © 199 - - 161.9. 88 . .
- Crop Field 1,207.1 - 186 - - - -
- Fishpond, Saltbeds 831 1.3 . . _- : - .
" 3) Grass Land/Swanp - 3642 - 56 - - - - - -
4) Not Identified . R SR 47.1 41 - - -
. Sub-total 23833 . 367 1338 115 396.9 216 1500 144
Total : ':64864 T 1000 L1618 1000 - 1,8414 10000 1,039.1 - 100.0
. - g o

Source: Land use maps proposcd by the city governments

Note: *1 Covering the enlire city territory,

*2 Covering the urban Barangay classes dcsngnatcd by the Cebu City govcmmcnt
*3 Covering the Study Area delineated by the JICA Study Team
*4 Covering the urban core only demarcated by the Ormoc City government,

T3



" Table 3.9' Taveniory of Major Damageable Assets in Target Area

T hem o Tollo__ Cebu Taclobas___ Ommes .
.t ‘Tu_al_mga;\rea(ia)‘i.ﬂ_ ol UsETs L 345 L9000 313

e Populmonmxmcensus N 287,794 393,397 117,566 23,0210
‘= :Population in 1994 e o0 Tl QT e

- FamilySize” . - e 55 83 55 .
: _‘.- HousmgUmts el SR TR T, D 0 e

3. -[udusmal Buddmgs
' .~ Manufacturing Industry *1 0 ) . D e e O
S _Tracl;_ng Industry *2 - o 0 00 e 00 s 0 0

(=
O.'
o
(=]

4, Agricultui_‘él Lands (ha) _ A coat il T R
"= Palay Field o 2088 116 . 73938
- Fishponds - o 326 e e e

Source Socm-Economm Profile, [Imlo Cuy, 1991 CPDO :

Clty Devclopment Plan, Omoc City, 1993-1998, Ormoc City: Mayor '
: " Major Development Programis and Projects 1986-1992, Taclobar City, Aqumo Admi.
" Note: *1 Assumed to be approximately 1.6 establishiments per 1,000 urban people. :
*2 Assumed to be approximately 13.9 establishments per 1,000 population.




“Table 3.10 Unit Construction Cost of Buildings by Type in City of lloilo: 1994

Typeof _ . - .. . . Typel Typell . Typelll . Type [V .
Buddu!g P TR Co ' - ‘Group A Group B
"'1 Dwel._ling Unit : .
1) One-Family L 3,750 3,050 2,200 1,450 650
" 2) Duplex .. .. .. . .. 3,550 2,850 © 2,000 1,250 -
. .- 3) Apattment - o 3,550 2,850 2,000 1,250 -
2 Industrial Building - : 2,250 1,550 1,025 775 -
3 Commercial Building = . . 3,350 2,650 1,950 1,450-
4 Office Building .~ S 3,950 3,250 2,450 CL750-
5 School Building 3250 . 2,550 1,850 1,350 -
3,250 2,450 1,750 -

6 Hospital Building ST 3,950

' Source Unit Cosl n Hodo City, 1994 Cnly Assessor of llojlo City.

Note, Classxﬁcauon of Buddmgs are defined referring to their structural charactcnsucs, as follows

Type I~ - Reinforced Concrete
Type 1T - Semi-Concrete
Typc IIT- - Strong Materials ~ s
" Group A - First grade wooden structural framing
Group B - Third grade wooden structural framing
“Type TV.. - Temporary makeshift structure




. Table 3:11 . Average Damageable Value of Palay -+ . 1.

Item- -7 o dan,

ch Mai. Apr. May  Jun. - Jul.  Aug.

'1;Crop
Calcndar

.Q.P_[antcd'-" lstCrop A
- Area (%) 2udep U100 75028

S;Ac':cu_mulatc_d _ISFCTOP. T
Cost(%) = 2adCrop 74 . 85 100

4.Flood e e T Y s s s T e o
.Frcqucncy(%) ' e ey TR S

S. D_amageablc st Crop - 0 R R 120 1,462 1,927 : 3,9321,512 - 546 o 0 o
(Pesos/ha) - Ce : BT : e I S

1stCrop " 20d Crop " Total/Avesage

6. Yield (too/ha) _ 4.2 L 2 R S X
7. Economic Farmgate Price 4,000 : ' 4000 . . 74,000
' (Pesos/ton) R - Lo _ o R _
8. Production Cost ' 8600 8600 17,200 .
{(Pesos/ha) : _ R ' i . - - ‘
9. Net Income (Pesos/ha) 8,200 : 3,400 - o 11,600
10 Damageable Value - . 9,499 - 585 o 10,084
(Pesostha) ' : o _ o g (u 10 100)

Souree: (1) Quarterly Review of Commodity Market, Fourth Quarter 1992, World Bank
(2) The Panay River Basin-wide Flood Control Study, Supporting Report [T, 1985, JICA
(3) Study on Ilog-Hilabangan River Basin Flood Control Project, Interim Report, 1991, JICA
(4) Feasibility Study on the Improvement of Major Road-Sections'in Luzon, Visaya, DPWH
Note: *1 (2)*(4)* (@ @)

T -2




. Table3.12 Standard Damage Rates for Damageable Properties

- - Inundation Inundation Depth above Floor Level (m)

" Kindof Properly .., below': Lessthan 0.5- 10- 2,0- More than
Lot FloorLevel os 099. - 199 30, 30
. 1 DwelhngUmt : S CoT o U B PR
Building "1 AGroup : 0030 - 0.083 0.126 0177 . 0266 ' 0344
! BGroup” - 0030 0124 0210 0308 0439 0572
Household Effects - 0.086.  0.191 0331.. 0499 1 0690
2. Industnal Facnlny L : U - U
- Fixed Assets - 0180 0314 0419 0539 - 0632
 Inventory Stock - 0327 0276 0379 0479 0562
3. Agriclutural Préduqts v C
: ' : : Inundation Depth {m) R
. Less than 0.5 0.5-0.99 More than 1 0=_ .
Palay 021 024 - _ 037 _
Prawn 1.00 1.00 _ 1.00

Source: Cmena for Engmeermg of River and Sabo Project, Mm:siry of Construcuon of Japan
Note: ‘1 A Group is applied for flood prone areas having land slope of between 1/500 and 1/1, 000
B Group i lS for areas havmg land siope of mort than 1/500. :

T



Table 313 Charact_er_isticﬁ of River-_B'asin.in Ehvimhmentally_ Critical Area (ECA)

RIVER BAS[N

"ILO

CEBU

"ORMOC |

" TACLOBAN

Jar

“National Parks

llo-

Bul]KmlGuaILahlSub

Ani | Mal

Abu I Man' | Bur

~Watershed . .
- Reserves 0

 Wildlife Preserve -

Sanctuaries

" “Potential Tourist.

Habitat for any o

|  Endangered or -
- Threatened Specles
of Indigenous .

Philippine. ledhfef

(flora & fauna)

© 0 O

‘Unique Historical,
Archacological or

Scientific Interest -

Areas
Tradltionally
Occupied by
Cultural
-Communities or
"Tnbes

Areas Frequently
Visited and/or
Hard-hit by
Natural Calamitics

Arcas with Critical
Slopes

o O

o O O

Prime Agricultural
Lands

" Recharge Areas of
. Aquifers

o O

O O O

Water Bodies

O

Mangrove Areas

O

Coral Reefs

[

Note : o : Hoile

Daku
Ani

Anilao ‘ ' :
Abu: Abucay Man ‘Mangonbangon Bur Bura)an

Jar: Jaro
Bul : Bulacao  Kin : Kinalumsan

Mal : Malbasag

Gua : Guadalupe . Lah:Lah'ug. :

Sub Subang _ '
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"Table 4.1 Unit Cost of River/Drainage Structures
C - S ' Unit : peso
Item - o _ " TOTAL TOTAL
No. Itemof Work ~~  Remark - Unit  COST COST
T . ... ... " oilo,Cebu  Ormoc, Tacloban
Revetment: . < H=60m .-~ . . m .~ ~1750 . - . -
: : H=3.0m, LWC m - - 7,400
" m - - 3,600
- m3 © 7,900 - 7,200
"m2 22,989 123,403
. .
m

PR . H=30m, HWC
Retraining Wall © H=38m |
Bridge =~ o

Concrete Dike
“Diversion . -~ Conc, WeirH=4 m 118,000 . o
Slice - Type1(1*1*1,L=12m) no. - 737,700 ST L
_ : © Type 2(D=1000,L=10 m) no. 249,700 R
D=600,L=5m -~ " mo. - . - 173,900
Jetty m3 500 ol
Invert Siphon "D=08m no. 898,100 S
..o+ ... D=lOm.. ~omo. 979400 . . . -
Siltbam © - - Anilaol ' no. Sose 77,530,000
Box Culvert ; . no. -24,200 SRR
‘Drops~ . . H=10m 50,700 © 8,300
S L H=lSm 153300 . .50,700

L H=1.75m - 152,000 ¢

- Bridge Protection B . 5130 -
"MCF Protection ="~ .0 - L m2 148 0 o -

I N I NV N e |

Hr—l;—-o—tn—nv—-)—-a—n»—‘r—-
R I PR FOR T Sy
B 95
Badx

20

COT 31

20,000 o ~
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River imp'rdvemén't Project- Cost of Master Plan in Ormoc City

" Work tems

Uaii'Un‘uCos_i.' Eremtmeaslii e

Tl

Cuastity "

Amowst - Quasity
{1000 P} i

T Amowstl’
(10007)

Quaniy  Amowi

gowop)

L Main Construction Cost

1. Prepanslory Works

‘2 M.l_ia.Wur.k '

: o
e
-3

T8

)
(6)

M

]
®

Edcavation
Eﬁﬁu_hlcat .
Backfill
Ri:véhn:_nl '

MFC Profection
Sodding - i
Gravel ?weq_sént
Brops

(10) Siiice

"~ {11) SlitDam

. {12) M_linli:nlnmﬂuzdfor.SlilDl.ml .

(13) Bridge -

“ 3, Miscellancous Works

0. Compensation Cost

(1) Land Acquisition '

(2) House Compensation *

1. Administration Cost
(5% of 1+10)

IV. Physical Contingency

- {15% of L+ L+ 10)
© Toldoflw IV

Y, Faginecringsgwim .

(16% of L 10 1V)

Ha3Bm

:Hal .Onl ’
 Hal75m
Type BOS

~ Anilao 2’

(Hxdm, LWC)
(Hxdm, HWC)
(Ha3m, LWC)
(FH=3m, HWC)

H=l5m -
Type A2
Anilao 1

Malbasag

Residential A .
B
. < )
Farm Land
Forest, Wasicland
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7.400°
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148

1§

48,300
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- 52,000
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130,700
7,530,000

5.670,000 .
9,070,000 -
1,500

23,403

1000

1

91,900 -

£.38,000

160,000

13,600

- wet N
=
gi‘ggcq'o

—

g § O Ns 8 o

154,474

127,664

13,446

4,104
4260

15,480
o

0
3,108
256
M6
0
2028
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- 27705
Ty

. 1530
o 3670
0

1200
- 33,700

6.

- 139,100

25,000
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4260 45000

1,410
1,410
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. 10235

om0

2%

32,700
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._g§—'aa&o=

=

B,613

. 86,133

: 18,225 _'

3195

u .

.0
10,434

078
15,768 .

1513
10t
713

" 1,651

3245

0

0.

523

0

0

" 9070

9475

25,301
0
13,116
G

a
3

14,153

- 6,476

20,400
156398

16675

m .
14378,

- asees

o i21380 .
Tmaer
‘391,000 31671
“'sm e ‘m}:'
105000 - 7455

3600 7 29,160
3,600 - 15480

1410 10434

S 1450 5076
omige - as7es)
Umzess o agn
IO 38T
21800 . 1839
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Table 4.9 Financial Cost.an_d Economic Cost - -

(Unit; Million Pesos)

;| l.'-'lood_.Control Work

K _Itém e Drainage Entire City
7 “Enlire River " River Basin  Improvement " Project
I Finincial Cost
1. Doilo City 24988 . 175.7 - 2,674.5
Jaro River 11,7840 . . - 1,784.0
Iloﬂo & Mandurriao Rlver 714.8 - 714.8
P Cebu City 3303.4 . 768.1 4071 s .
‘Bulacao River _ 256.1 . - 256.1
~ Kinalumsan River 564.8 - 564.8
Guadalupe River 675.7 . 675.7
.. Lahug River .- 810.2 - 810.2
.Sabang Daku River 996.6 - 996.6
3. OmocCity | 4195 e 239 4434
Anilao & Malbasag River : 419.5 - 419.5
4, Tacloban City . ; . 2300 230.0
L E@énomi:c Cost-
1) Ioilo City ©2,086.9 R 147.1 2,234.0
" Jaro River 14888 . 1,488.8
Loilo & Manduniao, River 598.2 - - 598.2.
© 2. CebuCity . 2,734.4 . 636.5 3,370.9
: Bulacao River 212.6 - 2126
-Kinalumsan River 468.0 - 468.0 -
Guadalupe River 558.9 - 558.9
Lahug River 670.7 - 670.7
Sabang Daku River . 8242 - §24.2
3. Omoc City. 3515 - 20.0 3715 -
- Anilag & Malbasag River : 3515 - 351.5
" 4. Tacloban City ; - 191.3 1913 .

e T‘ .‘"1



Tablc a. 10 Beneﬁt of Proposcd Pro;ect of Dramagc Rehabllntanon '
-in Hoilo Cxty '

(Umt Mllhon Pcsos in ECOIIOI:DIC Terms)

TTTem L PR e - L RetumPenod(_Year)._.., PRI

: Benefit (Reductlon of Damage) under Prescnt Cond:ﬁon L _
I ‘Dwelling - o 69 ' 14 AT X3
7’2 Industrial Establishment '~ 18 24 0 250 96
"3 Service Establishment 03 T 0E e T 08
‘sub-_'rmal,' _ % - 10407 . 110

4 InfrastructureDamage . 32 c 36 - 37 N 39

S ind:rectDamage o G2 B V- S, 14 15

Tod o ms . 154 1587 064

Annvalized Vate . o1 o 72 98 o1g
(Beneﬁt underPresenl Condluons) o ' Loy

L Projecﬂon of Benefit under Future Condmnns : : : : _ :

In the year 2000 ' B 1N | 10.5 CT 143 1T

. In the year 2010 01 15.8 -21.5 . 261
In the year 2020 S 02 - 223 Co3p3 et e69

B .Rex‘nark : *1 Calculated as rec_urrénice‘ interval of 1_.0} years -

LT A2



| N Tablc: 411 Compa'risdn of Econom_ii_ﬁ Internal Rate of Return
e | (Ul;il:-%)

©ltem - - Flood Control Work * Drainage Entire City -
L ' _ Entire River River Basin = Improvement - Project

L Under Future Conditions: : e P o o e
L WeileCity - o f219 . 127 0 213
. Jaro River . ‘ S R 21.4- - boo-
Ilbilo &'Ma;ndurriao River - . ' L. 232, . S -

2. CebuCtty oro 188 - 265 211

Bulacao River =~ = | .~ Lo 126 e

_ Kinalumsan River -~ - . .. 0 226 R
~ Guadalupe River - Co 28 - .
- LahugRiver = . Go o o198 - -
E'_Saba,ng Daku River . e D - | S -

3 OrmocCuy Co e gge e o s 278
Amlao&Malbasanger Lo 286 SR .

4, TacIobanCny o o fL- : . 218 27.8 ¢

1. Under Present Condmons B

 LoteloCiy . .1$ . - 56 . 135
Ja.roRlver o N ST 1380 : e
Ilouio&Ma.ndurriao River . | oo M3 -

2 CebuCny S T R (X S VT S L 1

Bulacao Rives - © - oo 0 T 147 e L

Kinalumsan Rwer B - o c 125 T

: ‘Guada]upeRwer 129 - : S

~ LahugRiver =~ = ,: L 102 PN o
L SabathakuRivér._ R, - T A

'3, OrmocCuy : L Lo - : 59204
' AnlIaD&MalbasagR:ver SR S W | e

4 Taclobancny L . P o : - _'20.2 o 20..2_




" Table 4.12 . Environmental Interaction Matrix of Flood Control Plan in Iloilo

"MAJOR ACTIVITIES | ENVIRONMENTAL ____ FACTORS

 which may cause IMPACTS) _Physico-Chemical | Ecological |- . secio-Economic | i

tructure |

Project Stage Actlwnes :

Air,. Noise & Offensive Odor
Dembgmpﬁy_ _&_‘Manpowe.r B _

.-‘I.'Qr.t'cslrihl Sﬁeciés o
.Aqulalic Species .
Acslhelic'Aspecls L
' Ecc_r_;p:_ﬁi@: Aqii_viti_és

 Land Use

Topography . - o

Surface Water
Ground Water
_ Hou'ging &Commumly .Infmg

‘1 Health & Social Services

1. Tmnspomuon -

. [right-otway
Pre- . lAcquisition

‘Life Style & Community

Construction |Initial Site -~ .7 -

Clearing | B -1 - |
Mobilization ~ | |- | _ SO B N e

[Channel S L3 B A S
Iprovement ' - S Brieted B -] =- o PR RS IR SERE N R I

. [Floodways = : ) PR R IS N
Construction i ' :

Replacement B S St + e
(Bridge,etey | =~ - -- -l - SRR Miice M |

Drainage Channel - 1 1 : + ' + . .
Improvement - -} - _ - : - S H B N AUEEN [P

_ |Drainage i ' + |+ K
Diversion [ - = -] e B Bl K e B

" |River Channel 44 B S O B R = B B N H e s

Operation |Floodway = | -+++ . b ]+ B S % BT R

Drainage 4 44 + ] HeH] i) b+ S ] 4t

Note:. - - + : Positive (Benchicial) Impact. . = - Nega_tive_(Ad\;eﬁe)lmpéct

Impact Categories: + or - : Possible but Minor Impact
++ or =~ i Minor to Moderate Impact
4+t or ~== i Moderaie o Major Impact




E .Table 413, Environmental Interaction Matrix of Fiood Control Plan in Cebu

" MAJOR

“ENVIRONMENTAL

FACTORS -~ . ' -

_ { which may ceuse !MPACTS) .

Activities

‘Surface Water
Ground Water

" Physico-Chemical

Air, Noise & Olfensive Odor

Topography

_'I'_en'gs'ui:a.l"Spcéigs_ - .

Ecological

Aquatic Specics _

| Aesthetic Aspects -

Economic Apﬁvities N '

| Demography & Manpower

~ Socio-Economic .

‘Transportation

| Honsing & Community Infrastruct

ure,

Health & Social Services

Life Style & Conﬁnunity

Pre-.

' Iiighl-of—Wé_y :

.+ |Acquisition | - —-n ——
Construction [Initial Site ~ ©
0 iClearing .
| Jrabor ¥ ‘
- |Mobilization - [ TR B
+ iChannet - - : + ¥ _
Construction |mprovemient = e S DI REIE R S o B -
T Replacement v
_(l}_rigge,'eté.) - -— - - - - = -
" |Drainagé Channel]. iy +
Improvement - - - - - - : R B

- | Opetation

" IRiver Channel |

Ea2 2 I RS

++HH o+

+ | ++4

+++

+44]

.++

+H+

Tt

+4

. Drainaget o

.|

+++

Ft

A+

S

et

+4+

e

R

* Note:

rlm‘pa.cl ‘Caieg‘él"_ies.:: =

" 41 Positive (Béneﬁéiéf) Impact ;

¥ or -
++ or --

= : Negative (Adverse) Impact °

:  Possible but Minor Impact
i Minor to Moderate Impact

+4+ or ~-- : Moderate to Major [mpact -



" Biivironmental Intefaction Matrix of Flood Control Plan in Ormoc = =

© MAJOR
( which may cause IMPACTS)

AC” ”TIES T _:a;-:

ENVIRONMENTAL

FACT ORS

o _“Physxco{lhcnucal

Ecolog:cal

Socto-Enmmm

* [Project Stage

 Growd Water.

 Topography ..

| Air, Noise & Offensive Odor - - ]’ ;

Tervestrial Species

 Aquatic Species .

Hoissing & Community Infrastructure |-~

Life Style & Community

Demography & Manpower -
Transportation -

Acsthetic Aspects :

| Mealth & Sociat Services [ of

| Economic Activities -

Pre- o
 [Construction

nght-ok' Way

: Acqmsnt:on

In_;tlal Site -, .

Improvement

|Clearing: .
labor + ;
Mobilization ;| - , - P E B
Channel | i + 1+ ;

i Im_provment = -- el Nl el I = - = - '
Construction {S]jt Dam IS - :
Replacemcnt BN I
(Bridge,ete) | - == o e Pl S =
Dramage Chal_mel | ¥

Operation

River Channel

A

T4t

++ ¥

o s e RS ARE I B S E S

Drainage +4+ LAt R Yy T T ey

- Note:

+ Posm\c(Bcncﬁcml) Impact .

: lmp:lc: Caiegcncs

or -

++ or ~= - i

+++ or --=

=i Negauve(Advm«e) Kmpacl ’

Poss:ble but Mmor lmp‘cl

Minor to Modergle Impact
Moderate to Major Impact




Tablé 415 Environmenital Interaction Matrix of Flood Control Plan in Tacloban -

MAJOR

ACTIVITIES |

—ENVIRONMENTAL _ FACTORS |

Physico-Chemical - | Ecological ; Socio-Economic

Project Stage,

( which may Cause IM?ACTS) S

- Activities - :|

Air, Noise & Offensive Odor -

Surface Water
.GrdundWh(cr L
‘Temeéstrial Species

Topography;

A(inalic,Spccics '

Duwnogn:phy & Manpower
Transpdrtation e

Economic Activities

Acs:hetic Aspects,
Land.Usé_g .

' Housing & Community Infrns;uyclure

]Iealth & Spcial'écﬁices

Life Style & 'Co.mmunity"

Right-of-Way

Pres o .- |Acquisition - " ~== TtT
Costriiction Initial Site
. [Cleasing - -

o Labor b * : :
b Mobilization | B . - = . -
|construction [Reptacement * +
o (Bﬁdf;é, eic.) . - - - -] - -- - -

{Drainage Channel N *
o Irnprévemmt ' T = - it Bt -~ -- =

Operation

Drainage .

A R 2 |

R B e ++

+44

+++]

+3

o :Notci

CE Pé;i}i\;"e (Bcr_i:éﬁc:lal) Impact

impact Calégories: . + .or -~

4+ or ==

- 1 Negative {Adverse) Iﬁlpact

1 Possible but Minor Impact
Minor to Moderate Impact

" 44+ ox ~-- : Moderate to Major Impact

T -47




" Table 5.1

Disbursement Schedule of Urgérit Plan

note: Construction work for river is 3 years and for drainage is Jast 2 years,

. Ormoc City

L. Main Construction Cost
Il Compensation Cost

[} Administration Cost
[V Contingency

¥ Engineering Services

Istyear  2ndyear 3rdyear 4thyear Sthyear = Total

- . 5 _ Unit: million peso
oilo . Omoc o
, _ River  Drainage  Total River  Drainage  Total

L Main Construction Cost . - 7479 1010 848.9 2263 67 2330

If Compensation Cost ~ " -© 2320 228 2548 . 444 0.7 - 451 .
Il Administration Cost .~ -~ 490 - 62 552 135 04 ..139

[V Contingency P o : ' : IR

- for Main con. & Admi. - 1195 161 1356 360 - 11 37.1
for Compen. 348 3.4 382 .67 01 68

.V Engineering Services - i : o ' .
' _for Detail Design 748 101 849 226 . 07 = 233
- " for Construction " 449: 61 - SLD° 136 04 . 140 -
. Total - ' 1,302.9 " 1657 14686 3631 ' . 101 . 3732 |
; S * Istyear = 2nd year 3tdyear 4thycar Sthyear - Gthyear  Total

loilo City’ _D/D_ ' Compensation - Construction
" 1. Main Construction Cost , 2493 .299.8 . 2998 - 8489

I[ Compensation Cost - - 12747 1274 0.0 00 . 00 . 2548

Il Administration Cost 163 194 194 - 351
" IV Contingency. _ C191 .0 191 398 479 479 1738
|V Engineering Sérvices 850 - B 150 ° 18.0 18.0 - 136.0
* Toal B 85.0 . 1465 ~ '146.5 3204 3851 . 385.1 1,4686

D/D . . Compensation Construction .
1132 1200 2332
26 226 00 0.0 452
_ 7.0 70 140
- : 34 34 18.0 15.0 43.8
23.0 - ' : 70 7.0 37.0

Total

23.0 - 26.0 26.0 145.2. 153.0 373.2

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

T .48
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