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HINUTES OF DISCUSSI0NS
THE BASIC g%%IGN STUDY
THE PROJECT FOR RLTRILgiL 01 FLOOD PRONE AREAS
IN METRO HANTLA
THE HPPUBLIC.OgNTHL PHILIPPINES

In response to the xuqueat made by the GOVUrnment of the HKepublic
of  the Philippines, the Government of Japan decided to conduct
the Basic Design Study on the Project for Retrieval of Flood
Prone Areas “in Metro Manila (hereinatter referred to as “the
Froject”) . and the Japan Internstional Cooperation Agency . (JICA)
has sent . the Basic Design Team headed by MR. YOICHI TAKEUCHIL,

Deputy Director, Planning Departwent, Chubu Regional Lonatxuctlou
Bureau, Mlnlstly of Constluctlon from March 28 to April 22, 19869.

The _ieam had & series of dlSCUbalOﬂo' w1th the authorities
conCelned"of the Government of the Republie of the Philippines
-and conducted a field survey.

As  am.resalt of the study, both parties have agreed Lo recommend
to their - respective governments that the major points of
understanding reached between them as alttached herewith should be
examined fowards Lhe 1eai1aat10n of the PLDJELL

Manila, Ph111pp1neg, Aprll 4, 19849,

W;; - 7:004140/ Fovrsroinr
—" YOTCHI TAKEUCHI . TEODORO 'T'. ENCARNACION

Team Leader = ' : Undersecretary -
Bagig  Desgign Study Teanm . : Department of Public Works

JICA and Highways,Government of
: : : the Philippines

tH2—1
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(i1t - ll:

The objectives of the Projéct are:

(a) To supply SQitable eqnipMént for the rétrieval'of the
existing drainage system; and :

{b) o effect technology. transfer =t-ihich will be made
through = the actual implementation aof the réetrieval
works in a pilot area. - :

The Department of Public Works and Highways, Government of
the HRepublic of ths Philippines, is to be respongible for
administering and executing the Project. L

The Project Area will be the " City of Manila and/ ils
vicinity. - The retrieval portion of the existing drainage
system will be selected within the limits of the Project
Area (refer to Anmex I1). ’ : :

The ‘Project Dumping bSite for spﬁils_‘removed from the

drainage system will be Navotas and Paranague .

The .Basic “Design Study will convey to the -Government of
Japan, the desire of the: Goverriment of the Republic of - the
Fhilippines that the. former  shall: take the necessary
measures of couperation by providing the hecessary equipment
and - other items listed in".Annex I1 within the scope of the
economic cooperation program in the torm of a Grant.:

The Philippine.side-understood the Japahese.qrant Aid systen
explained by the Team, including_in_prinoiple-the use of a

‘Japanese consulting firm and a Japaneése general contractor,

The'Govefnﬁent'ofrtha'ﬁépubiio of the Philippihééuwill take-
necessary meéasures as listed in Annex I1L on condition - thal

Lhé. Grant Aid by the Governmsnt ol Japan_wpuld'be :axtended

Lo . the Project.

o= 3
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ANNEX I

" MANILA BAY

——

i
\

RARAW A
‘»‘ \.v\_,,,\‘
A :
o CﬂlOOFAN ary
_ NOITT

PASAY \ TAGING
CITY

- le PARANACXJE{
S

!
1B

A\
\ LAS PINAS .

\ s
4
%,/ MUNTINLUPA

QUEZON CITY

-
/
I

LEGEND

: Muniéipal Boundary

Project Area

SCALE
8 km
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1.

ANNEX. 1L

EQULPMENT AND WORK ITEMS 10 BE PROVIDED
BY THL GOVERNMENT OF JAPAN
(TENTATIVE)

EQUTPHENT
The LQUIPMLHL will be p10v1ded to remove the Spull at the

existing drainage mdlnu/outfdlla,'Ldterals, and - esteros.
The major items ot eduipment to - be | provided  are

,prov1uxonally listed below. 1t is herein noted that the

items of equipment may be altered according to:the -peculiar
condition of the- existing drainage system. Details ol  the
sondition will be clarified by the Basgic Study Teaw during

Lthe F[ield survey From March 28 to April “22, 1989.

{a) Equipment 'to_ DéClog' Drainage Hains/Outtfalls and
Laterals

(1) Water Jet Cleaner;
(2} Vacumn Cleaner; _
(3) Water Tanker; and
(4) Dump Truck.

(b) Equipment to Dredge Esteros:'

(1) HWater-Sand Punp Set;

(2 Eng;ne Generator;

{(3) Vacunmn Cleaner;

(4) Backhoe, Crawler Typb, and
(5 Dump Truck. - '

HDDEL IHPLEHENTATION OF RETRIEVEL WORK 1IN A PILOT AREA

Actual retrieval work will be executed in a pllDt area SO as

to effect the transfer of knowiedge to enable the Government
of the Republic: of the Philippines to continue . the
appropriate ~operation and waintenance af the supplied

sguipment.
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ANNEX LI

ITEMS TO BE UNDEKTAKEN BY THE GOVERNMENT
OF THE REPUBLIC OF THY PHILYIPPINES

To ensure prompt unloading, tax exemption, customs clearance
gt the port of disembarkation in the Philippines and prompt
internal transportation: of equipment provided under the
Grant . '

To bear the commissions to the Japanese foreign exchange
bank for the banking services based upon the banking
arrangement . '

To  exempt Japanese nationals involved in Lhe Project from
customs duties, internal Laxes and other fiscal levies whieh
way be imposed in the Philippines with respect to the supply
of  Lhe products and the services under the verified
contract(s).

To accord Japanese nationals whose services may be reguired
in  connection with the supply of the products and Lhe

~services under the verified contract(s) such as tacilities

as may be necessary for their entry into the Philippines and
stay therein for the performance of their work.

To bear all the expenses, other than those to be borne by
the Grant, necessary for bthe execution of the Froject.

To ensure the necessary budget and personnel for the proper
and effective operation and maintenance of the equipment

provided under the Grant.
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TABLE 2 STATUS OF LAND CLASSIF!CATION BY REGION AS OF DECEMBER 31,
19886 (in hectares)

Ciassified e URCTaSSTTTo0 Area

T KTYenabTe and . '

Regfon . Land Area Disposable _ Timbertand 12 | _

: ) Area Perconi - Area; Parcent ) Area Percent
Philippines - 30,000,000 13,852,398 _46;17 14,961,02? 49.87 .1.186,5?5 3.86
. BNSENEENER ERAERMPBBEERE. b-F §-3-1:] LR - 0] BEEER BURAGEENED - HEng
Metropol!tan Mani]a .
Area (National - : . '

Capital Region) /1 63,600 48,232 75.84 376 0.59 14,992 23.57

e?!on 1 S T

{ITocos} 2,156,845 1,007,691 46.72 1,006,033 46.64 143,121 5.64_
Reglon 2 o u . :
(Cagayan Yaliey) 3,640,300 1,046,111 28.74 = 2,444,671 67.16 149,518 4,11 -
Region 3 ‘ E - : :
(Cnntral Luzon) 1,823,082 1,039,655 57.03 725,710  39.81 57,717 3.17
Region 4 _ - :
{Southarn Tagalog} 4,692,416 2,033,082 43.33 . 2,461,261 52.45 198,073 4.22
Region § ' _ . . . -

(B coi) 1,763,249 - 1,218,664 69.11 509,016 28.87 35,569 © 2.02
Region 6 ' o ' . o
(Hsstern Visayas) 2,022,311 1,403,544 69.40 598,407 29.59 20,360 1.0
Reglon 7 ' ' : ,

(Central Visayas) 1,495,142 919,126 51.47 478,482 32.00 97,534 6.52
(Eastarn V1sayas) 2,143,169 1,014,233 47.32 1,113,061 51,94_ 15,875 0.74

Region ¢ : e : : =
(Western Mindanac) = 1,868,514 887,080  47.48 854,807 45.74 126,827 6.79

egion 10 : : . . .
(Northsrn Mindanao) 2,832,774 1,062,326 37.50 1,740,682 _61.45 28,766 - . 1.05

1on 11 . _ _ ' . . :
{Southern Hindanao) - 3,169,275 1,195,522 37.72 1,972,872 62.25 781 -
Region 12 ' '

_(Cantral Mindanao) . 2,329,323 977,132 41.95 1,035,749 45.32  296,442. 12.73

Hote:

£1 Inciudes Hanila, Cafoocan Cit¥ Pasay City, Guezon city. Las Pinas Makati Malabon,

' sa?daiuy?ng, Marikina, Huntin upa, Navotas. Paranaque, Pasig, Paiaros San’ Juan. Taglg and
alenzusla,

/2 Timberland inciudes established Forest Reserves, astablished Timber]and National |
Parks GRBS/WA, Military and Maval Ressrvatien, Civil Raservation, and Fishponds._

Suurca. Bureau of Forest Development.

£if ’4' — 2



TABLE-3 MEAN MONTHLY AND ANNUAL TEMPERATURES (C) FOR 44 STATIONS

IN THE PHILIPPINES

Station Years Jan. Feb, Mar, Apr. May June July Aug. Sep. Oct. Nov. Dec. Annual
Luzon
Ambulong 41 255 260 273 285 287 27.8 271 27.0 268 265 264 256 269
Aparri .52 232 238 253 211 28.1 285 281 27.9 2.5 265 252 239 261
Augora 12 254 257 263 213 219 218 273 213 211 '26.8 265 257 268
Baguio 52 169 174 183 189 192 189 184 180 i82 183 181 175 182
Baler 26 - 2435 247 256 269 219 282 280 281 271 210 261 252 26.7
Basco b 223 227 239 251 216 283 283 2.9 27.5-263 248 3.1 257
Cabanatuan i4 259 266 278 293 298 287 281 276 277 216 26.7 260 21.%7
Casiguran 12 237 240 249 264 272 216 274 212 270 265 255 243 260
Dact - 34 251 252 259 269 217 219 214 274 271 266 263 255 266
Dagupan 52 258 264 217 290 290 282 274 213 274 275 268 26! 274
Iba 23 254 257 268 281 284 217 27.0 267 268 270 266 2359 268
infanta 24 2.6 250 259 271 279 284 280 280 27.6 269 263 253 268
Laoag 46 247 253 269 283 286 27.%9 213 270 272 269 262 252 26.8
Legaspi 32 257 259 267 277 .282 281 274 274 273 271 267 262 210
Lucena 24 253 258 267 28.0 287 283 218 217 27.6 27.0 265 255 271
Manila CO 7t 250 255 268 283 286 279 211 270 269 261 259 252 267
Tuguegarao 51 224 244 264 282 290 289 282 279 275 264 251 240 266
Vigan 52 254 257 270 283 287 ‘280 273 269 271 213 267 260 270
Virac 25 250 250 264 272 278 280 278 281 218 273 269 264 21
Munilla MMO i4 254 260 212 289 294 285 277 27.3 274 211 262 255 212
Average for Luzon® 249 253 264 217 284 281 276 215 273 269 262 253 268
Visayas ' '

" Borongan ' 25 256 258 264 271 216 276 276 218 218 271 268 263 _27.0
Calapan ) 22 255 258 268 219 281 277 213 27.2 212 210 266 259 269
Catarman 12 284 ‘254 259 266274 216 213 276 274 268 265 258 26.6
Catbalogan 24 259° 261 267 27.6 281 280 219 282 279 275 268 263 273
Cebu - 52 361 264 272 282 284 280 276 217 216 235 211 267 274
‘Coron 1 27.1 273 28.0 289 286 27.7 267 265 210 214 274 210 215
Cuyo 27 269 270 219 288 287 280 274 213 213 206 1.6 273 217
Dumaguete ©23 264 265 272 219 280 2707 274 277 275 273 271 268 213
Hoilo 52 258 261 269 282 283 217 212 269 27.1 269 266 261 2790
Masbate 25 263 268 274 28.6° 293 291 287 284 283 282 275 267 279
Pto. Princesa 10 269 '21.2 217 285 285 274 2712 211 271 212 112 269 274
Romblon 28 - 264 265 27.6 288 200 287 282 280 281 278 274 6.7 218
Roxas ‘52 260 262 269 279 284 278 274 274 271 272 270 264 27.1
Tacloban 51 257 258 264 27.3 278 27.6 215 277 27.6 172 267 260 259
Average for Visayas 262 264 271 280 283 219 215 216 215 273 270 265 27
AMindanao
Cagayandc Oro 24 259 262 268 27.6 280 277 212 274 212 212 268 262 210
Cotabato . 22 _27.1 274 27.8 283 280 217 212 213 214 276 12715 212 218
‘Davao 30 263 266 212 217 276 210 268 269 210 271 270 266 270
Dipolog 12 267 27.0 2.5 280 280 217 273 214 212 274 213 268 274
General Santos 12 26.6 27.0 215 218 274 267 262 262 265 261 269 268 269
tiinatuan 1i 256 255 259 264 209 268 268 211 270 269 2671 259 265

“Jolo 29 262 7360 263 267 210 269 269 270 269 266 26.5 264 266
Malayb'a!ay 12 229 231 23.6 242 244 241 235 235 236 237 236 231 236
Surigao 10 256 25.6 260 267 212 274 214 217 27.5 271 264 258 267
Zamboanga - 263 264 268 271 271 268 266 268 267 266 26,6 264 267

Averagcfor Mindanao® 263 264 269 274 275 212 269 2741 210 210 269 264 26.9

Average for Philippines’ ~ 25.6 259 267 21.7 282 219 214 214 213 2.1 266 259 210

1 Baguio not incthdcd
! Malaybalay not included
% Baguio and Malaybalay not included

K43



TABLE-4 MEAN MONTHLY AND ANNUAL RELAT!\!E HUMIDITY FOR 44 STATIGN%
IN THE PHILIPPINES _

Station “Jan. Feb. Mar. Apr. May e July Aug. Sep.. Ocl. Nov. Dec. Annual
Litzon

Ambulong 78 75 7t | 75 8i 84 84 . 8o 84 8l 81 19
Aparrl .83 B2 Bl M 7 19 19 Bl By 84 -84 85 8l
Aurora _ 82 81 78 6 1 M ¢ oM™ m Ir 1™ 8l 718
Baguio " 80 80: 80 83 B7 89 91 93 - 92 88 83 8O 8BS
Baler © 83 83 84 B4 8} 82 81 80 82 83 8 & 83
Basco ' 80 80 80 ‘$2 &3 8 85 84 81 80 8f 81 . B2
Cabanatusn 72 W 65 66 70 80 83 85 85 8 1 M 16
Casiguran 89 87 37 86 86 86 86 87 88 89 87 S0 87

- Daet ‘B4 -8 82 8r 82 82 7% 8% 85 .86 BS 85 83
Dagupan 75 4 2 72 75 80 84 85 85 8L 78 71 18
Iba o 78 17 15 15 11 8% 86 87 87 BY 81 7% BI
infanta 81 718 76 73 18 8l 83 83 8 84 84 8 - 8l
Laong 72 71 69 7t - 75 8 8 8 8 1 W% M N
Legaspi . 83 82 81 80 81 82 8 81 85 84 84 B4 83
Lucena B4 84 80 79 78 81 81 82 83 84 .83 84 82

- Manila CO 71 13 70 69 74 80 8 84 84 83 81 80 78
Tuguegarao Bl 71 74 - 70 0 15 78 79 81 83 85 85 78
Vigan 72 14 4 M 16 81 B4 8 BS 79 75 18
Virac 80 81 79 19 79 - 19 8l 79 82 83 82 82 8O
Manila MMO 78. 73 68 & 70 79 8 85 8 84 82 Bl 78
Avcrage for Luzon g0 78 76 76 713 81 .8 B0 84 - 83 82 Bt 80
o Visayas .

Borengan B6 84 84 83 -84 85 84 82 81 84 85 R6 84
Calapan 84 8 78 1 I8 B2 B} §4 84 84 84 E4 B2 .
Catarman 88 87 . 8 BS 8 8 86 85 85 . E7T 88 - 8% B4
Calbalogan 8% 8 8l -8 81 -8 8 80 82 . B4 -8 BS 82
Cebu 7 L S & A S & S SN | DR & AR - T | B - R /. S
Coron 71 16 % . 67 78 8 86 84 8 84 82 80 19
Cuyo - : 82 8 8 79 8 8 55 8 83 85 83 82 83
Dumaguele §1 79 77 36 18 19 19 78 .80 8O 8. & - 719
Hoilo 81 78 76 7% 78 Bl 8 8 g4 84 ‘84 83 Bl
Masbate 84 82 & 8. B 80 82 83 - 83 83 .84 B85S 82
Po. Princesa 85 83 8 81 . B4 87 87 87 89 8 8\ 86 86
Romblon 82 8t 80 72 78 19 82 83 84 .84 8. B2 8i
Roxas g1 ‘8 ® 76 18 Bt 8%. 82, 8% .8 8 B2 8
Tacloban . 85 84 82 8i 82 B2 8 79 - Bf 8 85 85 Bz
Average for Visayas 82 81 79 77 80 82 83. 82 83 84 84 83 82
Mindanao . ) . )

* Cagayan de Oro 0 79 17 75 71 80 8O 79 - O Bt 8l 82 19
Colabata g0 79 77 19 82 83 84 .84 B4 B3 . B} B2 82
Davao . 8 79 18 19 82 84 8% 83 8y B2 83 8y B2
Dipolog 84 8. 8 79 82 ‘84 84 83 84 . 85 85 85 83
General Santos 78 77 37 13 75 84 B4 B . .85 83 8} 80 -~ 80
Hinatian 90 B9 8 89 BB 88 87 85 . 87 - 87 88 89 . 88
Jolo ' 86 87 87 .8 87 8 -85 B4 85 86 -B6 86 86
Malaybalay 82 81 8 78 82 85 86 86 B6 85 85 -84 8
Surigao 88 © B7 8 8 85 84 81 .80 81 .84 87 89 B85
Zamboanga 83 - 82 81 83 84 85 85 85 85 85 86 84 84

Average for Mindanao 83 82 8t 81 - 82 84 84 83 84 84 85 84 83

Avcrage for Philippines 81 80 18 77 79 82 83 83 84 83 83 83 82
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‘TABLE-5 MEAN MONTHLY AND ANNUAL MEAN SEA LEVEL PRESSURES (mb) FO
A4 STATIONS IN THE PHILIPPINES (o) FOR

Slals_on Jan,  Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec. Annual
Luzon

Ambulong 10§2.7 10123 10157 1010.} 1008.6 10083 1007.4 1007.4 100B.1 1008.9 1009.9 1011.1 1009.7
Aparri 10§5.2 §014.3 1013.0 10i0.8 10087 1007.3 1006.0 1005.6 1007.3 1009.9 1012.3 10139 1010.4
Aurora 1013.2 10124 1012.5 101i.} j009.8 10G9.3 1009.1 1008.4 [009.2 1009.3 1009.8 1011.6 1010.5
Daguio 1011.6 10105 1010.2 1009.4 1007.8 1006.7 10G6.8 10059 :005.7 1007.0 1007.3 1010.2 1008.)
Baler 10151 1013.8 10139 10121 1009.5 1008.8 1008.6 1007.4 1002.0 1010.0 1011.0 10i3.8 10i1.1
Basco 10160 1015.0 1013.5 10116 (0088 1007.2 10057 10053 1007.4 1010.3 1033.2 10152 10508
Cabanalian 10§4.2 1013.0 10§3.0 10115 1010.2 10093 1009.4 1008.6 L009.6 1010.2 1010.8 1013.2 1OLL.I
Casiguran 1014.6 10132 10i3.4 1011.6 1009.9 J008.2 1007.8 §006.7 10085 1009.7 1010.5 1013.4 i0L0.6
Daet 1013.1 10i2.6 10§2.3 1010.8 1009.2 10083 1007.2 10069 1007.9 1009.1 1010.1 101i.7 1009.9
Dagipan - 1012.4 1012.0 1011.2 1009.7 1008.3 1007.5 1006.5 1006.5 1007.3 JO08.5 1009.7 1010.9 1009.2
Iba - i013.0 1012.5 1012.1 10i0.8 1009.6 1008.7 1008.9 1008.3 1009.2 1009.6 1010.1 10113 10104
Infanta [014.9 10139 10J3.9 10126 31010.5 1009.3 10091 1008.0 $009.4 §010.2 101t.4 10135 10114
l.aoag 1012.7 1012.1 10113 1009.7 10082 1007.1 0059 1005.9 1007.0 §008.6 1010.0 10125 1009.2
Legaspi 10120 10i2.1 1011.6 10i0.2 1008.7 1008.2 007.2 1007.0 J007.6 1008.7 §009.2 1010.3 1009.4
Lucena 1014.3 1013.6 10i3.8 1012.4 1011.1 1010.0 1009.6 1008.9 1009.7 1010.3 1010.4 1013.0 10i.4
Manila CO 10£2.7 1012.6 1011.8 1010.1 1008.8 1008.3 1007.4 1007.4 1007.9 1009.2 1010.1 10115 1009.8
Tuguegarao © . 1014.5 1013.5 1012.2 1010.5 100B.S 1007.3 1005.8 10055 1006.9 1009.4 1011.6 1013.3 1009.9
Vigan 1002.6 10122 1011.5 1009.9 1008.4 1007.5 10063 1006.2 1007.2 1008.7 1009.9 1011.1 1009.3
Virac ©7 10133 10127 1012.8 1641.7 10104 1009.5 1009.3 1008.3 1009.4 1009.1 1010.0 1011.8 1010.7
Manila MMO- 1013.4 10125 10124 10109 1009.6 1008.% 1009.0 .1C0R.3 1009.2 1009.6 1010.3 1013.0 1010.6
Average for Luzon! 1013.7 1013.0 1012.5 10109 1009.3 1008.4 1007.7 1007.2 1008.3 1009.4 10j0.5 10124 10103
Visayas _ .

" Borongan 1012.0 10114 1011.8 1010.8 1009.7 1009.2 1009.2 §008.4- 100%.] 1009.1 1009.1 10t0.5 1010.0
Calapan ©1014.1 10431 10130 10116 1010.2 1009.3 1009.3 1008.5 [009.4 1009.9 1010.5 1012.7 1811.0
Catarman . 10126 1012.9 10122 10541 1009.8 1009.3 1009.2 1008.4 (009.1 [009.) [009.3 10108 10103
Catbalogan _ 1012, 10114 10116 10107 1009.5 1009.1 1009.3 1008.6 1009.2 1009.2 1009.0 1009.3 1009.9
Cebu 1010.7 1010.9 1010.6 1009.6 1008.8 1008.6 1008.) 1008.1 1008.5 1008.8 1008.7 1009.4 1009.2
Coron 11012.3 1011.6 1031.9 §011.1 1010.1 10099 1007.5 1009.7 1009.5 10i0.0 1009.8 10111 10104
Cuyo _ 1011.1 10107 10109 1030.0 1009.1 1009.0 1009.2 1008.7 1009.5 1009.4 1009.1 1010.2 1009.7
Dumagucte }610.6 1GI0.0 1010.2 1009.5 1008.7 {0087 1008.9 1008.6 I008.% 1008.8 1008.5 1009.5 1009.2
Toilo © 1050.6 1010.7 1010.2 1009.2 1008.5 1008.4 1007.9 '1008.1 1008.4 1008.7 §008.7 1007.1 1008.9
Masbate 1027 10118 10i1.8 1010.8 50095 1009.6 1009.3 1008.7 1009.0 1009.1 1009.1 10i0.8 1010.1
_ Pto. Princesa 1009.7 $010.8 1011.0 10102 1009.4 1008.8 1009.6 1009.4 1009.7 1009.6 1009.5 1010.4: 1009.8
. Ramblon 1042.8 10121 §012.8 1011.4 1010,2 [009.5 1009.4 10089 1009.6 '1009.9 1010.2 1011.7 jOi0.7
Roxas [015.6 10107 1011.1 1009.8 1008.7 1008.4 1007.7 1007.7 1008.1 1008.8 1009.1 1010.1 1009.4
Tacloban C . 10151 10113 1011.1 1010.0 1007.8 1008.6 1007.9 t007.9 1008.2 1008.8 1009.0 1009.8 1009.2
Average lor Visayas 1011.7 1011.4 1011.4 $010.4 1009.3 1009.0-1008.7 1008.5 1009.0 §009.2 1009.2 1010.2 1009.8
Mindanao ' ' .

Cagayan de Oro 1008.7 1010.1 1010.4 §009.7 1009.2 1009.4 10098 109.6 1010.0 1009.7 1009.0 1009.8 1009.6
Colabalo . 1009.8 10096 1009.8 1009.4 1009.4 1009.5 $010.0 10099 1010.2 1009.7 I00B.8 1009.2 1009.6
Davao . 1011.0 1010.7 1010.9° [010.4 [009.8 1010.0 1010.2 1009.9 10104 1010.0 1009.2 1009.8 1010.2
Dipolog 1010.6 1010.1 1010.5 1009.7 1009,2 10092 1009.6 1009.3 1009.7 1009.6 1009.0 1009.7 1009.7
General Santos 1010.5 1010.1 10103 10100 1010.0 1010.1 1010.6 1010.5 1010.7 1010.3 1009.5 10100 10i0.2
Hinatuan 10093 1008.8 10092 1008.5 1007.9 1007.9 1008.0 1007.7 1008.0 1007.9 1007.3 1008.2 1008.2
Jolo 1009.1 1008.6 1009.0 1008.6 1008.2 1008.5 1009.8 1008.9 1009.0° 1008.9 1008.3 1008.7 1008.8
Malaybalay 1006.6 1006.8 1007.2 1006.3 10063 1006.2 1006.8 1006.5 1006.6 1006.5 1005.6 1006.5 1006.5
Surigao 1010.4 1010.6 1010.4 -1009.6 1008.7 1008.6 1008.0 1008.0 1008.3 1008.5 1008.7 1009.2 1009.0
Zamboanga 1009.2 10G9.4 10092 1008.6 1008.6 1008.5 1008.7 1008.9 1009.2 1009.0 10085 j008.5 1008.9

{009.8 1010.0 10094 1009.0 1009.1 10094 1009.2 1003.5 1009.3 1008.7 1009.2 1009.4

Average for Mindanao® 1009.8°
1009.2 1008.7 1008.4 1008.1 1008.1 1008.8 1009.) 1009.7 1005.9

Average for Philippines? 1012.2 10117 1011.6 10104

1 Baguio not included ‘
¢ Malaybalay not included
* Baguio and Malaybalay not included
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TABL E-6 MEAN MONTHLY AND ANN&JAL BAINFALL (mm) FOR 44 STATIONS
N THE PHILIPPINES

Station Years Jan.  Feb. Mar. Apr. May June July Aug. Sep. Oct, Nov. Dec, Annual-
Luzon ) . _

Ambulong 41 64 140 206 47.2 1471 199.6 3058 3388 2090 2322 1684 ilLO 19l0.0
Aparri 52 1440 807 546 485 1110 1725 1895 2342 2951 3668 3358 2079 2259.6

Aurora 12 582 211 445 305 945 1537 241.8 212.6 2123 2616 201.9 1669 1699.6

Baguio 52 0 196 19.0 483 4217 3S1B 4221 9215 10429 6497 3617 1626 559 4176.9

Baler S0 2019 1768 2210 2850 286.8 231.1 2581 1989 2885 3752 40).6 3785 33054

Basco S§ 2294 1295 1280 978 2055 2418 307.6 4023 363.5 366.8 3457 3244 3142.0°
Cabanaluan t5 56 64 257 326 1252 2108 2764 4105 3040 1755 12957 767 17989

Casiguran 14 2306 224.5 2685 166.1 2014 257.8 2156 244.6 3233 377.2 5794 5288 36178

Dact- 34 3820 2499 2123 1524 162.6 1661 2245 198.1 2987 S40.8 660.1 5463 37938

Dagupan 52 89 130 254 846 2029 3150 5347 5412 4360 1707 805 257 24387

tba 45 64 51 178 -442 2565 568.7 9047 984.8 6868 2322 853 330 1825

Infanta 28 4041 2629 1900 2002 212.6 2080 229.1 2324 2809 5022 5558 519.2 37974

Laoag " 46 43 51 45 114 1783 3132 5319 627.9 3881 168.L 428 i35 22942
Legaspi 52 3660 2649 2182 1580 1783 1941 2350 2093 2517 3134 4788 5029 33706

Lucena 33 1130 $54 500 569 107.2 1689 1608 1821 1849 2667 3109 256.5 19133
Manila CO 90 229 109 168 323 1283 2525 4135 4369 23531 1953 13179 683 20687

Tuguegarao 51 312 249 340 645 1IN 1562 2329 2062 2362 237.5.269.0 1387 17631
Vigar 52 300 61 84 203 186.7 3691 651.0 7102 400.8° 1400 437 132 25525

Virue 46 241.0 191.0 1605 1260 1740 20022286 1666 2460 1660 479.6 4257 30053

Manila MMO 4. 155 . 66 84 198 990 2162 2637 4648 274.1 1902 1204 749 17537

~ Average for Luzon 125.7 BB.8 879 910 1771 2509 3663 402.3 3387 2920 279.8 2219 27244

Visayas . '

Borongan 52 6259 4369 3504 2703 2748 2289 1915 (1567 181 3401 3431 6538 4262.5

Calapan 036 L3 699 589 109.7 1765 2150 2388 2228 193.0 277.9 289.3 1986 21618

‘Catarman 12 4§88 2332 259.3 1605 1364 1438 1755 1829 180.0 447.0 5845 5159 34468

Catbalogan 390 281.2° 1842 159.0 1359 1651 2012 247.9 2139 2563 3185 3637 3754 29023

Cebu 52 1049 7L - 546 528 1209: 177.0 1966 1527 1869 201.4 1628 1317 16194

Coron 11 36 66 76 300 1689 3668 3762 496.1 4519 289.6 1400 1265 2497.8

Cuyo 52 173 84 79 325 1976 3363 4242 3868 368.0, 284.5 1521 74T 22903

Dumaguete 43 97.8. 701 554 470 1105 1490 1483 1130 1359 1887 1755 1379 14292

loilo 52 592 381 - 356 SL.6 1534 2647 3896 3703 200.6 "262.9 2055 1209 22464

Masbate 50 1B59 1140 B0.8 39.4 1024 1539 180.3 1707 1760 1923, 2243 2588 18788

Pto. Princesa 14 37.8 282 60.2 422 1356 1707 1811 2014 2207 2068 2042 1184 . 16073

Romblon 51 1173 782 640 724 1422 2098 2769 27.6 2304 3210 2974 2342 22712

Roxas 52 1349 823 541 579 1768 2624 (268.7 2209 2494 36%.8 2901 2261 2401.4

Tacloban 51 3188 2090 177.8 1339 1633 1720 160.5 1331 1509 207.3 2883 3533 2468.2

Average for Visayas 1820 1i64 1025 883 1589 2180 2469 2327 2345 279.1' 2800 2523 23917

Mindanao .

Cagayan de Oro 43 90.2. 544 452 348 1275 2121 2342 1928 2167 1933 1351 124.5 1660.8

Colabato 43 80.8 BS.1 841 [50.1 222.0 239.5 266.7 2428 2250 2605 183.6 1039 21645

Davao 52 181 1034 1191 1420 2357 (2067 1755 1615 1755 1925 1433 1450 19283

Dipolog 12 752 530 841 1013 2172 3i22 3843 4310 2959 4310 3137 2223 29213

General Santos 12 437 © 566 490 S2.1 1128 1107 99.6 1057 762 785 B8i8 671 9318

Hinatuan 227239 4267 460.0 3223 2949 2200 217.9 198.6 953 209.6 3713 664.7 43052
Jolo 57 i04.6. 1062 107:2 1430 217.2 2230 1783 170.2. i83.0 - 226.3 2150 1692 20483
Malaybalay 121072 678 925 955 244.1. 3390 3579 3309 3701 3315 1953 1953° 27362

Surigao 52 5540 3815 367.8 2560 1763 1222 1735 1367 169.4 2789 4257 6340 36760

Zamboanga 54 518 526 384 526 89.7 1128 1260 1130 1229 1554 1207 881 - 1124.0

Average for Mindanao . . 195.0 1387 1447 1350 193.7 2108 2214 209.2 2035 237.8 208.6 2414 21498

Average for Philippines 15.4 109.0 1054 1001 1751 231.3 2954 3044 2748 2756 2660 2369 25334
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TABLE-8 . COMPUTATION OF ANNUAL MAINTENANCE REQUIREMENT (NATIONWIDE)

Portion that

Type of Structure InQentory Needs Repair - Maintenance.  Annual
. Unit % Length Cost/Meter - Cost
(m) : (m) (peso} (mil. peso)
1. Earth Dike 1,438,715 10 143;872 286.30 41.'1:9
2. Rubble Dike 14,944 10 1,495 192.40 0.29
3. Spurdike ' 26,977 _2 540 511.00 0.28
4. Revetment 279,407 5 13,970 128,00 1.79
5. Mains 74,856 100 - 74,856  270.75 20.27
6. Laterals 401,496 100 401,496 - 68,00 27.30
7. -Haferway§ | 962,146 20 192,429  218.75 42.09
8. Cut-Off Ch;nney 84,026 20 16,605 21875 .68
g. Navigational Lock 2 units - - 151;2981year 0.30
-10, Floodgates | - 78 uhits - | =y 59,378/year 4,63
Total | o | o 141.82
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