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- RYZABMN—RT 14 (DM1), 4% (DM2)
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82, Ry S AANN— b BB, CONT, BEBL USRI EONBEES 1T BEUR5 1812
Fd., BROBRES LS -HERUTOMD ¢ 5, :

No, P TR TR

o O EEh oy My TEE RS WY T
Br.1 ¥ 37148 5.0 395 3N RC 5.0 39.5 . 3IWy - RC
Br.2 ¥ 4345 50 150 AN 7 RC 5.0 8.2 1Ny PC
Br.3 ¥sAyN Di§ 8.5 12,5 1A RC 8.5 29,7 1A PC
Br.4 kG 2.0 1.5 1AWy 250 2.0 24.5 Iy P
Br.5 EoMiE 1.5 .5 Iy b 1.5 23.3 1wy P

Tz, Ry 2 AHLN— hOBIBEUS S RT,

No. (0 o B

CUTEW TR W o TG A 8wl
Boxl  RANLKES 4.0 L2 ] 5.0 2.8 1
Box2 - ¥vdr)-{@ M 25 L4 5.2 2.7 1
Box3 3N ABiGD 2.0 1.9 1 5.1 2.6 .
“Boxd AR D (N 1.0 I 5.0 2.5 ]
Boxs = A A3EED 3.0 0.5 | 5.0 2.5 1
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221 T4V I::’/iﬁﬂ J—2a 2 | BELOKGHEOADOHERS

Province Census Population (1000) Average Annual Growth Rate (%)

City/Municipality 1970 19%0 1590 1995 7080 '80-90  '90-95 7095
Philippines 36,6845 48,3170 - 60,559.1 633485 279 228 2.45 2.52
Region 1 _ 24884 29229 35423 31917 162 1.95 1.34 .70
llocos Norte Province 3434~ 350.7 460.7 4827 . 130 166 094 137

“Laoag River Basin ¥1  ~ “189.7 21838 259.7 2710 £.44 173 085 144

. & ‘Lacag City : 61.7 697 83.2 87.8 122 179 0 107 1.42

- SanNicolas . . - 202 234 276 290 . 148 1.68 098 146

.+ ‘Sarrat 168 1188 213 213 ‘110 1.24 002 054

.-+ Dingras ' 2238 265 305 315 154 142 063 131

- Solsona ' 128 147 18.9 197 L 141 231 082 - 173

. Piddig : 13.1 148 VA 17.3 1.24 145 0.84 1.24

- Mareos 14 103 13.0 137 336 231 L 249

- Banna (Espirit) -~ . IL7 129 153 160 100 176 081 126

- Nueva Era 34 3.9 5.2 6.2 141 2.91 352 243

- Cacasi : 03 0.4 0.6 08 216 413 348 322

- Vimtar = 195 234 270214 184 148 026 138

Source: {1) 1990 Census of Populatibn and }{:oﬁsiﬁg, : NSO
{2) 1995 Census of Population and Housing, NSO -
Note: *I A total figure of a city and len municipalities involved in the basin.
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Fy 4 YA T B DR

Work Item Unt: [Quantity [Amount (Million P)

~|v. consTRUCTION COST 1,714.3

1.1 Preparatory Works is.. 1 1501

1.2 Main Works 1,401.4

1.2.1 Sabo Dam isnits 8 301.5

- 1.2.2 River Improvement 1,099.9

- (1) Earth Dike m 6,450 170.8

{2) Flood Wall i 1,500 36.8

(3) Channel Excavation m’ 1,532,000 135.1

- {4) Slope Protection m . 65,800] - 486.3

" {5) Toc Protection “m - © 65,800 156.0

(6) Spurdike Pes S50 10.0

(7) Sluiceway pcs 37 510

(8) Ground Sill pes o 4 46.0

(9) B_ridge_ pes i 7.9

1.3 Miscellancous Works | ls. ] 1552

2. COMPENSATION COST 5 8.0

2_.1 Land Acquisition ha 30| 49

2.2 House Resettlement houses 21 3.1

3. ADMINISTRATION COST (5 % of 1. + 2.) Is. ] 86.1

4. ENGINEERING SERVICE COST (10% of 1.) | * Ls. ] 171.4

3. PHYSICAL_ CONTINGENCY COST Ls. 1 1983.0
(10 %of 1,2, 3. &4) -

Total 2,177.8
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3.5

BEET v R

_ MAJQOR ACTIVITIES _ ENVIRONMENTAL FACTORS ]
{which may cause of lmpacis) Fhysica-Chemical Biclogical | Geological Socio-Ecopomic
3 3 v
S g |2 18] »
v e | & B £
% : 3 ]e 5| S 8
- elal L.lss Elg a2
Project Stage Activities . 3 g 4|2 g "-‘E: : g =2 3 3 § ]
o ] o F] = 5 2 iR ; £
slilelalalslsislelstldls 21516
@ B sn K] ] M g 3 & o) g 3 1 = S a
sl 3lg|2)ld13{sle1e|la|a|sEjE]|2]:2
sl lsrsl B e 1ala |8 ala8[3 |3
N R 2151 <1 e <) EEREEIER-ERER R
Pre- Land Acquisition ) .
Consleueiion Relocation of - ‘ : :
" [Resetilement ° b
-|Labor +
[Mobilization
Sabo Dam . - - . Py .
e ~}
F{:in_forcemcnl of : T .
Existing Dike - .
Coastruction New Dike - - + -
Channel Diedgingl < B . 4 .
“ISpur Dikes . . + . _
_ 4.
Strengthen of . . .
Revelmenl
Sabo Dam + - 4] t44
Pust-Constrection Dikes tir e | 413 : K P
River Chaanel + R YN R 4
Note: - :Negative {Adverse) Impact

Impact Categories

+  : Positive (Benchicial) Impact

+ or
++ or
CoFtt of

: Possible but Minor tmpact .
~ 1 Minor fo Moderate Impact
e i Moderate W Mejor Impact



4.1 BEGE

T

(Unit : pesos at 1997 price}

_ £C. LC .
Work ltems Unit Quantity Poction " Portioa Total
1. CONSTRUCTION COST 654,074,234 800,509,396 1,454,583,380
1.1 Preparatory Werls (10% of 1.2 and 1.3) 59,464,294 12,173577 132,234,874
1.2 Maia Works 510,557,218 661572972 1,202,135,150
1.2.1 Sabo Dams and Altuvial Faa Rivers ' 46-1.05.7.078 604,752,012 1,063,209,090
- {1) Curalabugaod River 199,329,827 203,i34303 402,464,130
2) Cura $abo Dam No. | m 15,100 © 21,305,400 60600 . 45966000
b} Labugacn S35 Dam No.d "m3 16500 . 24,834,100 (30941900 | 55,776,000
€) River Improvement km 12.30° 153,190,327 147,531,303 300,722,130
1(2) Solsona River . 11,269313 14,492,177 191,761,490
3) Selsena Sabo Dim No. | w3 5,200 7,735,800 9993200 17,729,000
b) River Improvémeat xm 11.00 69,533,513 (04498977 -+ 174,002,390
(3) Madongaa Rivet C111.461,506 165572024 217,039,530
 2) Madongan Sabo Dim ) 20,800 28,218,300 33510700 61,729,000
b) River Improvement |31} C 900 - 83,249,206 132,061,324 T215,310,530 -
(4) Papa River 75,990,432 120,553,508 197.543930
2) Papa Sabd Pam 3 17,000 T 23,340600 - . 22,523400 50,369,000
b) Rivet Improveneat Jan. 100 52,619,932 © 94,025,108 146,674,940
1.2.2 Laoag-Bongo River kmpeovemcot kim B 76,500,140 56825960  133.326,100
(1) Pobiacion Laceg Rivet Improvermnt kem 349 18,158,884 15523916 33,675,500
_(2)_Poblacioé_: San Nicolas River Impeovement km 420 L. 23,286,964 15,650,536 389372500
(3) Patlacion Dingras River Ungovement k- 545 35.064,292 15,651,508 60,712,800 .
1.3 Miscellnoous Works (10% of 1.2} 51,055,722 S 68,157,797 120,213,509
2. COMPENSATION COST 0 6,440,000 6,410,000
2.8 Land Acquisition ha 05 0 5,990,000 5,550,000
(1) Sabo Dams _ ha s ¢ 150000 . 150,000
(2) Alluvial Fan River Improvement ha 16.0 [} 1,000,000 1,000,000
{3} Laoag-Bongo River bmprovement ha X0 0 4,840,000 4,840,000
2.2 House Relocation houses 3 0 150,000 450,000
_(I.) Laoag;Bongd River Impeovedent " houses 3 R 450,000 350,000
3. ADMINISTRATION COST (3% of 1 and 2) 0 43,830,707 13,830,707
1. ENGINEERING SERVICES COST (16% of 1) 209,360,036 33,273,337 232,733,373
|5 PHYSICAL CONTINGENCY (10% of 1,2, 3 aad ) © §6,353,127 87405339 113758765
© SUB-TOTAL 910.837,696 961453,730 911336426
. & PRICE CONTINGENCY {2% for FCand 7% for LO) 83,190,000 £338,532000 . 421,722000
1033077696 1299590730 - 2.333,068.426

TOTAL



4.0 BEYRRET v UL

( Construction Phase )

linpact Area Direet Impact { Nature | Magnitude
Water Quality/Air Quality/ Water Pollution - |Negative - |[Moderate
Noise Air Pollution Negative  IMinimal
Noise Generation Negative [Minima)
Geology Soil Erosion Negative {Minimal
Ecology Fish/Wildhife Disturbance [Negative [Minimal |
‘| Vegetation Loss Negative |[Mirimal -
Socio-Economy Land Aquisition/House, Relocatlon Negative  [Minimal
Archaeological/Historical Asset Loss Negative [No Effect
Traffic Disturbance INegative  |[Minimal
Local Labor Employment Positive  |Significant
( Operation Phase )
Impact Area Direct Impact | Natwre | Magnitude
Hydrology/River Morphology  |Groundwater Rechaige Reduction Negative |Minimal
Raverbed Aggradation _ Negative  |Minimal
- |Reduction of Chaninel Shifling Positive  {Significant
*|Increase of River Bank Erosion Negative - [Minimal .
~ [Decrease of Sand Supply to Coast Megative [Minimal
Water Qualuv!A:r Quality/ Generation of Water Polintants Negative  |[No Effect
Noise Generation of Air Pollutants Negative - |No Effect
- |Generation of Noise ' Negative ' |No Effect
Geology Geological Destniction - ~ [Negative [No Effect
Ecology Loss of Wildlife Habitat - [Negative - |No Bffect .
. Distuption of Fish Spawning Grounds _[Negative |Minimal
Aesthetics - [Aesthetic Impainuent of Landscape - [Negative |Minimal -
Visual Impainment of Historical/ Negative . |No Effect
o Cultural Resources ' P -
Natural Resources Use Loss of Fishing Area - [Negative - |No Effect
Impairment of Navigation Negative |No Effect
Damage to Economically Valuable - Negative |No Effect
Natural Resources B
Socio-Economy Reductton of Ecanomical Loss Positive - |Significant
Reduction of Health Risk Positive ' |Significant
Increase of Available Farmland - Positive  |Significant
Disruption of Minorities’ Life Negative |No Effect.




- 42 6.1 SRAEAKEmIY R, -
Work Items Unit Llait Cost Cuantity Amount
(Pesos) (000 Peses)
1. Corstruction Cost 86,020
1.1 Prepasatory Works (10% of 1.2 aad 1 3) © 7,820
1.2 Main Works 71,091
(1) Earth work 11,89
Excavation m3 S 115 91528 11,216
Filting 85 7.970 617
(2} Reveiment Work {L=2,300 m) 16,473
Revetment Type RA ) .
Gravel S oml 510 2,381 1,214
Top Concrcte - omd 2,300 203 513
Base Concrele m3 3,500 836 1,87
Wet Masonry m3 1,950 2649 5,166
C . Sub-total 8,769
Gablon Matiress w3 1,300 639 83
Revetment Type RB ) :
" Gravel ™ 510 1,427 728
Top&backfill Concrety ol 2500 S 952 2,403
Base Concicle 3 3,500 51 539
Wet Masonry 4] 1,950 §,462 2,851
Sub-tatal 6,873
'(3) Bridge and Culvest Work 32,390
Bridge - 2582
: ;Brl (\\'=5m,_L=39.5m) m2 25,000 FAY) . 5925
Brl (\\'=Sm,L=33.2m) m2 28,000 229 - 64121
- B3 (W=8.5m,L=29.7m) m2 28,000 -2 © 7,056
Brd (w=2m,L=24.5m} m2 28,000 - 93 2,144
Be5 (W=7.5m,L=213m) m2 23,000 173 4,900
‘Removal of Existing Bridge “m} 3,000 515 1,545
Box Culvert ) ’ 2,863
Boxl (5.012.5'6.0) s 283,000 y 282
Box2 {(5.202.7430.0} e 1,434,000 1 1,434
Box3 (5.3*26*7.0) pos 323,000 o1l 28
_ Box4 (5.0'23%25.0) pes 1,144,000 1 1,143
o BoxS_(S:O'lS'lo.O}' ‘ pes 458,000 1 438
. ) Removal of Existing Box Culvert md © 3,000 54 162
C(Oen & 10,235
“Waste Waler Interceplor 5,013
RC Pipe 0.6m P 1,900 1,700 3,230
RC Pipc 0.8m - ‘m © 2,100 850 1,785
Drop pes | 220,000 i 226
Mouth Opening ) 3,106
Backhoe (0.6m3) s 2,300,000 1 2,200
Bulldozer (151} pes 2,900,000 1 2,960
3.3 MGcceMancous Works (16% of 1.2} 7,109
H. Compensation Cost” 1,740
2.1 Land Ac;]uisilion' _ ) ) 4,10
© " Fam'Open Space ha 1,700,000 2.7 1,590
‘Residential Area " ha 15,000,000 0.0 150
2.2 11ouse Rescutlement houses 150,000 0 ]
. Administration Cost (3% f 12nd 11} - 2,323
iV, Engincering Senvice Cost (16% of 1) “ 13,263
Totsl of 1, I, 11 aad IV _ !07.24'6
V. Physical Contingeecy {£0% of I, 11, 11 and 1V) 10,725]
Grand Total 112,971
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( Construction Phase )

#5.2 RERHEGTF oy UL

Impact Area

Direct Inpact

Nature [Magnitude]

Water Quality/Air Quality/ Water Pollution Negative [Moderate
Noise Air Pollution Negative [Minimal
Noise Generation Negative [Minimal

Geology Soil Erosion - Negative [Minimal -
{Ecology Fish/Wildlife Disturbance - [Negative [Minimal
o Vegetation Loss Negative [Minimal

|Socio-Economy

Land Aquisition/House Relocation

- INegative [Minimal -

Archaeological/Historical Asset Loss

- [Negative |No Eftect

Traflic Disturbance Negative | Minimal
Local Labor Employntent Positive |Significant
- { Operation Phase )
Inmpact Area Direct Impact = - Nature [Magnitude

| ?I;jrologyﬂiivcr Morphology 'HydrologicalfRiver Morphological Change

Negative [Mintimal

Water Quality/Air Qualit_yl o

Generation of Water Pollutants

- {Negative [No Eftect

Noise : . Generation of Air Pollutants - {Negative |No Effect
o o Generalion of Noise Negative [No Eftect
Geology Geological Destruction |Negative |No Eftect
Ecology  |Loss of Wildlife Habitat _ _ Negative |[No Effect
. |Disruption of Fish Spawning Grounds Negative |No Eftect
Aesthetics - |Aesthetic Tmpairment of Landscape Negative |No Eftect
- [Visual Impairment of Historical/ Negative |No Effect
g o _ Cultural Resources IR R
Natural Resources Use Loss of Fishing Area Negative [No Eftect
Impairment of Navigation Negative |No Effect
Damage to Economically Valuable Negative |No Effect

_ Natural Resources . -
Socio-Economy Reduction of Economical Loss Positive - | Significant

Reduction of Health Risk -

Positive | Significant

Increase of Available Residential Land

Positive [Signiticant
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