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ENVIRONMENT AND SOCIAL CONSIDERATION STUDY
Feasibility Study and Implementation Support for the
Cavite-Laguna (CALA) East-West National Road Project
Introduction
Presidential Decree No. 1586 (PD 1586), otherwise known as the “Philippine Environmental
. Policy”, is i the first i: on il Impact (EIS) system
Results Of Basellne SurVeyS in the Philippines, effective in 1977. PD 1586 requires “all agencies an instrumentalities of
the national gt i ing goveri d and i as well
as private corporations, firms and entities to prepare an environmental impact statement
for every action, project or undertaking which signifi affects the il "

Major roads are considered as Environmentally Critical Projects and hence require the
preparation of an EIS and secure an Environmental Compliance Certificate (ECC).




ENVIRONMENTAL BASELINE STUDY

Objective
The main objective of the Environmental Baseline Study is to collect
environmental baseline information in order to characterize the
existing environmental condition of the project area and identify and
assess potential impacts on its social and natural environment.

Main Task of the Environmental Baseline Study
1) Collection and review of existing secondary data
2) Field Surveys
a) Air quality sampling
b) Noise and vibration level measurement
c) Water quality sampling
d) Reconnaissance survey on natural conditions

THE STUDY AREA
PHYSICAL ENVIRONMENT
I. GEOLOGY

Regional Topography and
Geomorphology

The project area lies on the northern
portion of the Southwest Luzon
Uplands. The regional landscape is
characterized by gently sloping to
rugged mountainous terrain abutting
to a wide central plain area marked by
freshwater lakes (Laguna Lake and
Taal Lake). The project area is situated
on slightly elevated sloping region on
the northern portion of the Taal
Ignibrite Field, a sequence of

y pyrocl p and
east of the coastal areas of Cavite.

Regional Geology

The Laguna volcanic plain was created by
the volcanic activities that formed the
Taal Volcano and neighboring volcanic
vents. The volcanoclastic rocks
underlying the project area appear to
have been expelled mostly from Taal
Volcano. The active volcanism provided
for the large volume and thick

ion of ic ej or
pyroclasts at sites of deposition at a
distance from the volcano source.

The volcanic materials were later eroded
and transported by surface water to lower
areas where they underwent some sorting
that resulted in occasional beds of well-
sorted tuffaceous sands and gravel.

Regional Geology

The Laguna volcanic plain is bounded to
the west by a fault, known as the West
Valley Fault (WVF), that trends north-
south from Muntalan to Tagaytay Ridge
and traverses west of Carmona. The trace
of the fault from Muntinlupa area and
about 5kms west of the Project Site is
generally not very clear. The abrupt
ascent of the land (Carmona area)
gaytay the p
of the fault. The eastern block of WVF
moved downward relative to the western
block.

Regional Tectonic Setting

Luzon Island is situated at the western
margin of the Circum-Pacific region,
centered roughly at 15°N latitude and
121°E longitude. The region is

ized y an active gt
between the Eurasian and Pacific plates.

Two active subduction systems of
opposing polarity border Luzon: the
eastward-dipping Manila trench on the
west, and the incipient, northward-

p i dipping east
Luzon trench, on the east.

At the Laguna and Cavite sector, volcanic
rocks show marked difference in
chemical composition from typical arc-
related calc-alkaline volcanics. A NE-SW
trending “rift” structure — referred to as
the Macolod Corridor was proposed to
account for this geochemical variation.

Regional Seismicity

Earthquake events tend to cluster in the
offshore region along the Verde Island
Passage between the southeast coast of
Batangas and Mindoro Island. Moderate
to deep (> 150 kms) foci seismic events
with a predominant thrust focal
mechanism solution indicate active
convergence along the southern
extension of the Manila Trench system. In
contrast, shallow seismic events (<70kms)
appear to have originated from th
movements of regional faults (e.g.
Mindoro Fault, Lubang Fault) and their
minor splays.

A single event located within Taal Lake is
of volcanic origin associated with the
1965 eruption of Taal Volcano.




THE STUDY AREA
PHYSICAL ENVIRONMENT
Il . HYDROGEOLOGY

Hydrogeologic Units

* Quaternary ic §
The Quaternary volcanic sediments
form the main host of the underlying
aquifers of the project area. It consists
of layers of tuffaceous pebbly
sandstone or tuff, which are all capable
of storing and transmitting large
quantities of groundwater. Known
production yields are almost about 20
liters per second (Ips) but as high as 60
Ips in some areas. The aquifers are
under confined to semi-confined
conditions.

Il . HYDROGEOLOGY
Hydrogeologic Units

* Quaternary Alluvium
The Quaternary alluvium are recent
unconsolidated alluvial deposits that
consists of clay, silt, sand and gravel
along coastal areas, river beds and
floodplains. Alluvial deposit aquifers in
coastal areas are restricted by sea
water intrusion while inland aquifers are
restricted by low storage due to limited
aquifer area and/or thickness. Well
yields are mostly about 2 Ips but as
high as 20 Ips in some areas. Shallow
aquifers are under unconfined
conditions.

Il . HYDROGEOLOGY

Groundwater Levels

Groundwater depths at the project
area ranges from 60 meters below
ground surface (mbgs.) to 100 mbgs.

THE STUDY AREA
PHYSICAL ENVIRONMENT
il . NATURAL HAZARDS

Seismic Hazards

Of the known major tectonic structures
in the region, the nearest earthquake
generator to the project site is the
extension of the West Valley Fault
(WVF).

A paleoseismic study (Nelson and
others, 2000) suggests that the
northern part of this fault has a
recurrence interval of 200-400 years
for magnitude 6-7 earthquakes on the
fault for an annual probability rate of
0.5% to 0.25%.

il . NATURAL HAZARDS
Volcanic Hazards

The nearest active volcano within the
vicinity of the Project area is Taal

. Erupti lated i
hazards for Taal volcano would
include airfall tephra, base surge,
issuring and ground i

I i and floodil

Considering the more than 25-km
distance of the Project Site to Taal
Volcano, it is unlikely that the area will
be directly and adversely affected by
pti lated volcanic from
the volcano.

At most the area may be affected by

minial ash fall if wind speed and
irection were i

towards its location.

il . NATURAL HAZARDS
Foundation Hazards

Paleosol horizons are known to occur
in the pyroclastics at the project area.
With contrasting textural types of the
under lying foundation, the area is

ible to diff i
or long-term settlement.

The il to
can range from complete failure of the
to slight disfig 3

Settlement can be reduced:

«if the site is preloaded or surcharged
prior to construction, or
«if the soil is subjected to dynamic

or vibra i




IV. WATER QUALITY

Il . WATER QUALITY

PARAMETERS DENR was | was | was [ war | wat2 | wai3
Water  Color ~ Substrate: Remarks Standards
Depth Physical Characteristics
Imus River Basin Temperature - 26.0 253 254 26.4 26.9 272
was Very Murky  Muddy | Presenceof Presenceof Conductivity (ms/cm) - 0247| 0982 0205 0278 0307 0.500
Shallow Brown ouseholds ~ Garbage Salinity (ppm) - 0000 0047] 0000 0010 0017]  0.027,
was shallow G sandy | Grassy banks Soldwaste [Chemical Characteristics
O Green | Oy Bk Oy plastic PH 65-90 7.36) 8.27] 7.12) 7.49 8.23 831
BOD 7(10)mg/L. 7 10) 12) 2 3 9|
o . Do 5.0 mg/L. 218 3 213 21 11 299
llang-ilangRiver Basin Turbidity NTU 15| 20 17| 1 32| 15|
was Shallow Dark  Muddy | Highly Used as sewerage TSS 60 mg/L inc. 40 70| 60| 30| 20| 20
Brown populated discharge area.
Funot gorsage _Lead _ 0.05 gm/L 0.067, 0102  0.051
Biological Characteristics
waz Shallow Brown  Muddy| Highly Used as sewerage Total coliform 5000 |22x10° 34 x 10° |27 x 10*
Brown populated discharge area. ”
Full of garbage & MPN/100mL
human excreta . . . .
Rio Grande River Basin ® ®
wa12 Shallow Clear Sandy| Near 2 industrial . . .
facilities& several
houses
waitz Shallow Clear  Sandy| Trees& grasses Presence of
on banks plastic materials
VI. NOISE LEVEL
DENR ‘
SOERED Station 4 Station 5 Station 6
R.C. Sta. Rosa Centro, | _Brgy. Biga |, Silang. _|Brgy. San Anfonio, San| ooy
Total Suspended Sta. Rosa, Laguna__| Cavite (Aguinaldo Hwa Pedro, Laguna
" =7 230 ug/iNme | 44 139 252 = Lo vy & Standard
Prticulates (TSP) p— verage | . verage | verage
Noise (dB) Noise (dB) Noise (dB)
2400H 50.6 2400H 52.4 2400H 59.0 55
0100H 50.8 0100H 50.8 0100H 585 55
LD IILLED 22 3 w 0200H 50.2 0200H 50.2 0200H 58.4 55
- — 0300H 50.4 0300H 50.9 0300H 58.8 55
Nitrogen Dioxide (NO2) | 150 ug/Ncm 31 28 22 0400H 51.5 0400H 54.1 0400H 68.3 55
0500H 515 0500H 55.0 0500H 68.4 55
n 0600H 51.9 0600H 55.9 0600H 73.2 60
CEriem CHED (=) Bl e [ [0 0700H 52.0 0700H 56.0 0700H 738 60 ®
0800H 525 0800H 56.0 0800H 736 60
OZonel(O:) 120{ug/Nem d 18 87 0900H 52.8 0900H 56.0 0900H 74.0 60
Lead (Pb) 1.50 ug/Ncm 0.021 0.161 0.387 1000H 520 1000H 56.1 1000H 725 65
SPM = 19 113| 212 1100H 52.0 1100H 56.4 1100H 72.0 65
NO = 21 17| 14] 1200H 52.9 1200H 56.9 1200H 72.8 65 @
1300H 52.0 1300H 55.3 1300H 725 65 ®
1400H 51.6 1400H 55.7 1400H 728 65
1500H 52.0 1500H 56.1 1500H 72.9 65
1600H 525 1600H 56.1 1600H 73.0 65
1700H 52.9 1700H 56.4 1700H 736 65
1800H 52.6 1800H 56.8 1800H 73.9 65
1900H 525 1900H 56.7 1900H 743 60
2000H 52.6 2000H 56.1 2000H 68.2 60
2100H 51.0 2100H 55.7 2100H 615 60
2200H 50.8 2200H 54.2 2200H 60.4 60
2300H 50.7 2300H 54.0 2300H 59.4 55
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Results of Social Surveys

List of Barangays Affected by the Cavite Expressway

Provinee | Mumiipality_| Burangn [ s’
Cavite
Laguna Santa Rosa Don Jose, Sto. Domingo, Malitlit 3
[Dasmarifias ILangkaan I 1
Cavite General Trias [San Francisco 1

[Si
ilang Tibig

[Batas. Biluso, Carmen, Biga I, Malaking Tatiao, Tba, Munting Tlog, Sabutan,

“Total for Cavite Expressway

Focus Group Discussion
(Barangay Consultation)

Agenda

-Outline of the proposed projects,
-Proposed alternative road alignments,
-Coordination on social surveys,
-Q&A (discussion)

Participants

-Barangay captains and councilors,

-Project-affected persons, Residents,

-Peoples organizations (PO),

-Non-governmental organizations
5C

Resolutions by Barangay for
acceptance of the project
=>Resolutions for endorsement of the
acceptance of the Project by
Municipalities and Provinces

Focus Group Discussion
(Barangay Consultation)

Issues & Concern

+ Is the alignment final?

+ Will there be compensation for
affected assets? When? What is
the basis for valuation?

+ Is there a ready relocation site?

+ How will existing business
establishment be compensated?

+ Will there be alternative income
source in the relocation site?

+ What documents are needed as
proof of ownership?

.

Results of the Perception Survey

Perception Survey

— 700 sampled households
from project-affected
barangays
(Indirect affected households
from the ROW acquisition)

+

Household inventory survey
for resettlement
— 800 households to be
potentially resettled
(Direct affected households from
the ROW acquisition, only in
Cavite and none in Laguna)

Results of the Perception Survey
(Impression on present road conditions)

Asuinald Highway

No answer
Very good.
5% Very bad
25%
Good
18%
So-so Bad
24% 22%

Manila—Cavite Coastal Expressway

No answer
Very good 9%
Very bad
Good 2%
17%
Soso Bad
15% 28%

Governor’s Drive

Ne en Verybad
6%
Bad
Very good 2%
6%
C ;():;ld So-so
20% o
SLEX
No answer
18% Very bad
10%
Bad
Very good o
5%
C ;Ot:ld So-so
2% 2%




Results of the Perception Survey
(Impression on present road conditions)

Cause of Worse Traffic Situations Road Network

No answer

8%

Lack of raffic gt~ Others
7% 3%

Enough Totally
Lack of public 5% m;‘\.lz’l:x:?enl
ransport %

Increase of car
traffic

»% Comparatively
sufficient
Low driving 10%
manner
14% Increase of truck
traffic
7%
Lackof roads Lack of traffic
. Tnsufficient
2%% signals
7%
%

Results of the Perception Survey

(Impression on present road conditions: Comparison to past situation)

Congestion Safety
No answer
Better. No answer !
Better 1% 2w I Ve::jo'::fl\
10% Very much oy

worse

10%
Same.
10% Worse
Same 30%
Worse 24%
Worse but not 3%
e Worse but not
1% Convenience much
20%
No answer
Better
ey 3% Very much
worse
15%
Worse
Same 20%
25%
Worse but not
much 8

it

Results of the Perception Survey
(Awareness of the proposed projects)

Awareness of the Project Source of Information

No ansewer No answer
7% 13%
Others
No. I'do not 5%
know.
12% Advertisement,
1%
Radio
3% LGU staff
46%
Barangay
officers
Yes, Tknow. 4%
81%
Neighbors
4% 4%
9

Results of the Perception Survey

(Intention on implementation of the proposed projects)

Expected positive impacts of the proposed praiscts Expactsd nexative Impacts of the proposed pralects
Others

Py Resettlement
Bussiness

Nearer to
work/service:

17%

opportunities Low
15% Others compensation
Employment 1%
opportunities
15%

12%

Nomore

congestior netwaork

8%
Time savings

Loss of Loss of work
Road network 13% livelihoodt
13% n%
13%
Gomorshensive evalustion of the broposed broiects
No answer
Strongly 9%
disapprove
9%
Somexwhat
disapprove Strongly
approve
50%
No comment,

9%
Approve
19% 10

Loss of social

Results of the Perception Survey
(Social and environmental concerns on the proposed projects)

Top 10

Housing & social

Labor & serveice

8% Noise & vibration
15%

employment
8%

Air pollution
Public health &

13%
safety
9%
Waste
Accidents 1%
9%
Water (pollution,
Land (erosion, run-off)
subsidence) 7/ Economic activities o
9% 9%

Results of the Social Survey
(Household Interview Survey for Resettlement)

*  No relocation in Laguna
*  All potential houscholds to be resettled:
approx. 800 HHs (only in Cavite)
¢ Survey methods
1. Direct interview of households to be

potentially relocated
(Incl. questions on perception of the project)

2. Assigning of survey control number to
the housing units

3. Location/marking of interviewed
households on community spot map
4. Photo record of the housing unit
¢ Main Items of the Inventory
—  Residential condition
* Lot size, floor area, duration of occupancy, housing type, housing materials/appearance,
tenure status/land status, household income
— Intention of the resettlement

*  Acceptability, preferred relocation site
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Consensus Building Process
for
Implementation of the Proposed Projects

Consensus Building Process
for Implementation of the Proposed Projects
(Barangay Consultations and Issue of Resolutions)

Consensus Building Process
for Implementation of the Proposed Projects
(Issue of Resolutions by LGUs)

Resolution of Municipality * Resolution of Barangay

— General Trias, Cavite — Talaba II1, Bacoor, Cavite

Status of Issue of the Resolutions

(Laguna)
Province | Municipality Barangay l‘::;:::%:]{l l’:l[e 1;:;:1‘:1:':
Laguna |Santa Rosa City |Don Jose (To follow)
Sto. Domingo (To follow) z:;ceuss:onj “,'ltzl SB
Malitlit (To follow)

Consensus Building Process
for Implementation of the Proposed Projects

[

Perception Survey

Al households to potentially be resettied
>Sampled households from project-affected barangays A S R TS

>Incl. questions on perception of the project

J [Household Interview Survey for Reseﬂlement]

5th Stakeholder Meeting

> Conclusion of the consensus building results

Focus Group Di i Ci
>Agenda: Outline of the proposed projects, Proposed alternative road alignments,
Coordination on social surveys, Q&A (discussion)
>Participants: Barangay captains and councilors, Project-affected persons, Residents,
Peoples organizations (PO), N izations (NGO)
>Acceptance of the project by Barangay
of the Acceptance of the Project by Municipalities and Provinces

Next Steps for ESC

* Further examination of the impact assessment
* Examinations of mitigation measures

* Preparation of environmental management and
monitoring plan based on the project
implementation plan

* Stakeholder Meetings
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JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)
DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS

THE FEASIBILITY STUDY AND IMPLEMENTATION SUPPORT ON THE
CALA EAST-WEST NATIONAL ROAD PROJECT
5th Stakeholders’ Meeting in Laguna
Session 2:
Outline of the Study Progress and
Further Arrangements

14 March 2006

Topics
1. Overall Evaluation on Project Viability

2. Concepts of Implementation
Mechanisms

3. Implementation Role of Key Players
— Preparatory Activities

— Key Players and their Roles for Project
Implementation

1. Overall Evaluation of Project Viability

Projects

NS 1-3 | 6 lanes, tolled

NS 45 | 6 lanes

DH1 BOT Project, not yet analyzed

DH2 PNCC Project, 4 lanes, tolled

DH3 4 lanes, existing (not

DH4 4 lanes (ROW 30m)

CE 1-4 | 6 lanes (initially 4 lanes)

CE5-6 | Notincluded in the study

1. Overall Evaluation of Project Viability

CALA Expressway

Expressway
(50m-ROW, 6 lanes) . >

Alternative 1
CE-1~2+CE-3 = 18.5km

Alternative 2
CE-1~2+CE-4 = 19.6km

Alternative 3 (selected)
CE-5~7 = 22.8km
Now called CE 1 to CE 4

Legend
- Daang Hari (DH) Proposed
Daang Hari (DH) PNCC Project
—— Daang Hari (DH) Existing
<<<<<<<< North-Souith Road (NS) Proposed
— North-South Road (NS) Exiting

- CALA Expressway (CE) Proposed
= =+ CALA Expressway (CE) Future

1. Overall Evaluation of Project Viability
Assumed Implementation Schedule of the
Proposed Road Projects
|

| Road Name | Section Lgng(h | Implementation Schedule |
| | fm
DH-1
DaangHari | PH2 320
B DH-3 925 jm—
DH-4 1182
N1 83
NS2 450
gg::-smh NS-3 629
NS4 6.76 —
—""lcCE-125| 1720 ! !
L~TcaLa CE4 569 I | ™
N e 1 Er—
——— ——

e Preparations (project approval, bidding, etc.)
E=== Detail Design (including selection of the consultant

1. Overall Evaluation of Project Viability

Future Traffic Demand

Project Capacity Volume (000PCU) V/C Ratio
) Length (km)| (000PCU/
Component
day)
2015 2020 2030 2015 2020 2030
-1 5.14 98.0 1159 152.8 187.6 118 1.56 1.91
-2 9.52 98.0 106.7 134.9 181.7 1.09 1.38 1.85
CE -3 2.54 98.0 11241 156.4 209.2 114 1.60 213
-4 5.69 98.0 553 101.7 139.7 0.56 1.04 1.43
total 22,91 98.0 948 130.5 174.3 0.97 133 178




1. Overall Evaluation of Project Viability

Result of Traffic

(Following A dl

1. Overall Evaluation of Project Viability

Result of Traffic

(Following A dl

1. Overall Evaluation of Project Viability

1. Overall Evaluation of Project Viability

Result of Traffic Assignment (2020)

(Without Any Road Projects)

7

1. Overall Evaluation of Project Viability

Economic Evaluation

Evaluation
Cost i
N Benefit (Billion
Estimate of
Road (Billion | 5o ¥ear NPV
Pesos) EIRR (Billion BIC
Pesos)
CALA Expressway 15.0 51.6 33.0 41.0 4.5
E/W 1 (Daang Hari
Ext) 46 294 M1 26.2 7.8
NIS 3 (Bacoor- 3.0 211 27 19.0 8.6
Dasmarifias)

2. C of Impl e Mechani

P

Existing Implementation Schemes
Scheme of Foreign Loan Toll Road Project

Public Sector

Government of the Philippines

‘ NEDA ‘4_{ DPWH ’_.( TRB Fi

/D
Agreement ROW ¥ Consultant
Bidding Doc TOA
Donors m
Loan ( Bidding )

(I Construction ‘ —‘ Contractor ‘
A
| Guml
‘ TollRoad [\ | Operator [¢ ]
Operation

Private Sector

356



2. C

of

P F

Existing Implementation Schemes
Conventional Scheme of BOT

Public Sector

Government of the Philippines
o peL o ]

Mechanisms

2.C ts of Impl

P F

Mechanisms

Exploring New BOT Scheme for CALA Highway
Project with NDC-PIC’s Participation

Public Sector 4_‘ NEDA ‘

DPWH TRB Approval

Government of the Philippines

Implementation Scenarios

1. Conventional

+ N-S and E-W Roads are implemented
in stages, by DPWH, as national open-
access, non-toll roads. Financing to
come from capital budget of DPWH
and donor loan.

* DH2 to link Daang Hari to SLEX to
depend entirely on PIC/PNCC efforts.
Molino Blvd remains an open road,
including new section through One
Asia.

Advantages of NDC-PIC Participation:

2. Possible NDC-PIC Participation

*N-S Road (NS1, NS2, NS3 and DH2)
are built as toll roads by special-
purpose project company initially
capitalized by NDC, granted a
Concession Agreement by TRB, and
subsequently transferred via open
tender to the private sector.

« E-W roads (DH3 and DH4) and rest of
NS sections (NS4, NS5, and CE1 to
CE3) are implemented by DPWH as
national, open-access, non-toll roads
with financing from capital budget and
donor loan.

« Early i ion of some

« Less outlays from DPWH budgets.
+ Advance ROW isition b

ible for some other road sections.

Approval : ;
t JICA CALA Stud
LR e 0
TA by Donor
FIS and Strcturing Consultant Invu:!— el
ment -
a Guarantee -NDC'PIC —>|  Special-purpose -
ROW [ Project Compan
T Financing
(T ‘F
Privatigation '~ LeigtingDoc] O
Private Sector Private Sector
e St e Rl - CCotoa]D g e |
Investment Private SPC (Il ender
Concessionaire | Investment (Bidding |)
\ [ construsion ]
2. C pts of Impl. Mechanisms 3. Implementation Role of Key Players

Responsibilities for Implementation

CALA Expressway (non-Toll)
DPWH to lead implementation on conventional public sector
financing mode

North-South (NS1-NS3:Tolled)
NDC/PIC to lead implementation via BTO scheme

East-West (DH2: Tolled)
NDC/PIC/PNCC to implement toll road via BTO scheme

QFeasibility Studies
« Concensus, Endorsements
& Resolutions/Ordinances
« Parcellary mapping

3. Implementation Role of Key Players

Preparatory Activities

0Bid and Award of
construction contracts

(pending approval) EIROV_V Acquisitiqn
QDetailed Engineering + Writ of possession
(Design) * Relocation of affected
+ROW acquisition details residents
« Tender documents .
QLine up financing for QConstruction
construction «Relocate utilities, if any
+NEDA-ICC approval « Construction supervision
+Loan Appraisal & - QAIQC
Negotiation
PLANNING IMPLEMENTATION

3. Implementation Role of Key Players

Implementation Role of Key Players

NGUs LGUs
DPWH: Barangay:
= Prepare F/S & DE = Endorse road project
= Acquire ROW = |dentifies affected residents & assist in
= Bid-out construction of roads relocation, if any
= Supervise construction Municipality/City:
= Maintain completed roads .

Resolution endorsing project
DENR: T Lonel vanuation of ROW 0" &"¢
= Review & approve ECC zonal valuatl . .

A 5 3 = Facilitate ROW acquisition (land titles,
- (l\:llo?\nslt'?urclt—:igr? compliance during suasion on owners, assist in relocation,
. . . etc.)
DOF: negotiates foreign & domestic loan «  Supplemental funds for ROW & feeder

financing
DBM: releases funds per GAA
NHA: executes resettlement program

roads
Province:
= Resolution endorsing the project
= Issue ordinance for ROW protection

= Coordinates support of municipalities
along road alignment
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3. Implementation Role of Key Players

Implementation Role of Other Players

For TOLL ROADS
NDC/PIC:

Provide seed equity for toll project
company that will have toll concession

= Advance funds for ROW

= Harness private sector participation in
the project company

= Advance funds for pre-construction
activities, such as for DE

TRB: grants toll concession

IFC/Lenders: provide long term
loans to the project company, to
finance construction

TPC: toll project company builds and
operates the toll road

Do

Co

For Non-Toll ROADS

nor/Foreign Lenders:
Provide long-term concessional loans,
to finance road construction

Oversight of construction to ensure
funds are disbursed according to
approved plans/programs

ngressmen:

Lobbies for inclusion in GAA as
early as possible

Allocates CDF for early ROW
acquisition and/or relocation of
affected constituencies

THANK YOU
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Tasks on

Main Project Flow and Social EIS Process | W
Social & Environmental Constraints i
JAPAN INTERNATIONAL COOPERATION AGENCY (JICA) o] - sl st fctoiress | o
DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS Y i
beeesssssd IEE Study for alternatives o of e ! (ume 16,"05)
~Social Assessment
THE FEASIBILITY STUDY P(«)ND IMPLEMENTATION SUPPORT . Scoping session
N THE ramework [| EIAStudy (ec. 7012, 09
CALA EAST-WEST NATIONAL ROAD PROJECT

ar. 14815,106)|

5t Stakeholders’ Meeting in Cavite

Preparation of

Preliminary RAP
EIS document

Submission of
EIS document

g

Session 1:

ECC acquisition

Detailed EMMP

Detailed Design

Considerations (ESC) Study s oW

Parcellary survey
-set of cut-off date

Complete RAP
Preparation of resettlement

Construction [¢«———H Land acquisition & resettlement i
15 March 2006 [conscin H{ Land acaision s oetioment Emﬂigajwn

‘ Operation & Maintenance ‘ ‘ Monitoring & evaluation ‘

Environment and Social
-

i
Overall of & Social C for the CALA East-West National Road Project

Results of the Environmental & Social

Stakeholder Meetings Considerations Study

No. Study Phase Main Subjects Period

udy Outline

Ongoing & Future Transport Projects Mazlggsﬁ ° EnVirOnmental Baseline Study

ope of Stakeholders,

Preparation of

Schedule & Objectives of Future Stakeholder Meetings: . . . . .
Evaluatim of | - Alermativo Dovelopment Scemarios P — Field measurement surveys: air, noise/vibration,
2nd o ° a Social and Natural N oos
Seenanios - Alternative Scenarios for Regional Transport Network 2005 water
- Outline of alternatives .
: — Secondary data collection
ard ope and eve for and Social Sept. 23,
2005

» Social Survey
Dee? Cavte) — Focus group discussion (Barangay consultation)

Preparation of

Optimum Project | . Requlis of evaluation on alternatives R o
4th an - Progress and interim results of ESC study (EIA level) Do 12 Mentontupa), .
- Study framework on preparation of optimum project,plan e - Percep’“on survey
o oty -, Nar 15 G, + 700 sampled households from project-affected barangays
- Mutual ton opta t 2006 .
S — Household inventory survey for resettiement
6th - Follow-up of ESC study (BIA level) T (100% survey for potential households to be resettled for ROW
- Explanation of resettlement policy L
— acquisition)
- o - Progress of the F/S. o
- Explanation of framework of RAP . Approx' 800 households
- Outline of results of F/S Early Sopt.
8th :;{::!‘\];r;llmnssmnn "DL‘:(‘MM“P.M.A\@ 2006 ° |mpact Assessment
ENVIRONMENT AND SOCIAL CONSIDERATION STUDY
Feasibility Study and Implementation Support for the
Cavite-Laguna (CALA) East-West National Road Project
Introduction
Presidential Decree No. 1586 (PD 1586), otherwise known as the “Philippine Environmental
. Policy”, is i the first i: on il Impact (EIS) system
Results Of Basellne SurVeyS in the Philippines, effective in 1977. PD 1586 requires “all agencies an instrumentalities of
the national gt i ing goveri d and i as well
as private corporations, firms and entities to prepare an environmental impact statement
for every action, project or undertaking which signifi affects the il "

Major roads are considered as Environmentally Critical Projects and hence require the
preparation of an EIS and secure an Environmental Compliance Certificate (ECC).




ENVIRONMENTAL BASELINE STUDY

Objective
The main objective of the Environmental Baseline Study is to collect
environmental baseline information in order to characterize the
existing environmental condition of the project area and identify and
assess potential impacts on its social and natural environment.

Main Task of the Environmental Baseline Study
1) Collection and review of existing secondary data
2) Field Surveys
a) Air quality sampling
b) Noise and vibration level measurement
c) Water quality sampling
d) Reconnaissance survey on natural conditions

THE STUDY AREA
PHYSICAL ENVIRONMENT

I. GEOLOGY

Regional Topography and
Geomorphology

The project area lies on the northern
portion of the Southwest Luzon Uplands.
The regional landscape is characterized
by Gently sloping to rugged mountainous
terrain abutting to a wide Central plain
area marked by freshwater lakes (Laguna
Lake and Taal lake). The project area is
situated on slightly elevated Sloping
region on the northern portion of the Taal
Ignibrite Field, a sequence of Quaternary
pyroclastic deposits and east of the
Coastal areas of Cavite.

Regional Geology

The Laguna volcanic plain was created by
the volcanic activities that formed the Taal
Volcano and neighboring volcanic vents. The
volcanoclastic rocks underlying the project
area appear to have been expelled mostly
from Taal Volcano. The active volcanism
provided for the large volume and thick
accumulation of volcanic ejectamenta or
pyroclasts at sites of deposition at a distance
from the volcano source.

The volcanic materials were later eroded and
transported by surface water to lower areas
where they underwent some sorting that
resulted in occasional beds of well-sorted
tuffaceous sands and gravel.

Regional Geology

The Laguna volcanic plain is bounded to the
west by a fault, known as the West Valley
Fault (WVF), that trends north-south from
Muntalan to Tagaytay Ridge and traverses
west of Carmona. The trace of the fault from
Muntinlupa area and about 5kms west of the
Project Site is generally not very clear, ut the
abrupt ascent of the land (Carmona area)
towards Tagaytay suggests the presence of
the fault. The eastern block of WVF moved
downward relative to the western block

Regional Tectonic Setting

Luzon Island is situated at the western
margin of the Circum-Pacific region, centered
roughly at 15°N latitude and 121°E longitude.
The region is characterized y an active
convergence between the Eurasian and
Pacific plates.

Two active subduction systems of opposing
polarity border Luzon: the eastward-dipping
Manila trench on the west, and the incipient,
northward-propagating, westward-dipping
east Luzon trench, on the east.

At the Laguna and Cavite sector, volcanic
rocks show marked difference in chemical
composition from typical arc-related calc-
alkaline volcanics. A NE-SW trending “rift”
structure — referred to as the Macolod
Corridor was proposed to account for this
geochemical variation.

Regional Seismicity

Earthquake events tend to cluster in the
offshore region along the Verde Island
Passage between the southeast coast of
Batangas and Mindoro Island. Moderate to
deep (> 150 kms) foci seismic events with a
pr i thrust focal ism solution
indicate active convergence along the
southern extension of the Manila Trench
system. In contrast, shallow seismic events
(<70kms) appear to have originated from th
movements of regional faults (e.g. Mindoro
Fault, Lubang Fault) and their minor splays.

A single event located within Taal Lake is of
volcanic origin associated with the 1965
eruption of Taal Volcano.
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THE STUDY AREA
PHYSICAL ENVIRONMENT

Il . HYDROGEOLOGY

Hydrogeologic Units

* Quaternary ic §
The Quaternary volcanic sediments
form the main host of the underlying
aquifers of the project area. It consists
of layers of tuffaceous pebbly
sandstone or tuff, which are all capable
of storing and transmitting large
quantities of groundwater. Known
production yields are almost about 20
liters per second (Ips) but as high as 60
Ips | some areas. The aquifers are
under confined to semi-confined
conditions.

Il . HYDROGEOLOGY
Hydrogeologic Units

* Quaternary Alluvium
The Quaternary alluvium are recent
unconsolidated alluvial deposits that
consists of clay, silt, sand and gravel
along coastal areas, river beds and
floodplains. Alluvial deposit acquifers in
coastal areas are restricted by sea
water intrusion while inland aquifers are
restricted by low storage due to limited
aquifer area and/or thickness. Well
yields are mostly about 2 Ips but as
high as 20 Ips in some areas. Shallow
acquifers are under unconfined
conditions.

Il . HYDROGEOLOGY

Groundwater Levels

Groundwater depths at the project area
ranges from 60 meters below ground
surface (mbgs.) to 100 mbgs.

THE STUDY AREA
PHYSICAL ENVIRONMENT

il . NATURAL HAZARDS

Seismic Hazards

Of the known major tectonic structures in
the region, the nearest earthquake
generator to the project site is the
extension of the West Valley Fault (WVF).

A paleoseismic study (Nelson and others,
2000) suggests that the northern part of
this fault has a recurrence interval of 200-
400 years for magnitude 6-7 earthquakes
on the fault for an annual probability rate
of 0.5% to 0.25%.

Il . NATURAL HAZARDS

Volcanic Hazards

The nearest active volcano within the

vicinity of the Project area is Taal Volcano.

Eruption-related volcanic hazards for Taal
volcano would include airfall tephra, base
surge, fissuring and ground subsidence,
seiches/tsunami and flooding.

Considering the more than 25-km
distance of the Project Site to Taal
Volcano, it is unlikely that the area will be
directly and adversely affected by
eruption-related volcanic hazards from
the volcano.

At most the area may be affected by
minial ash fall if wind speed and direction
were favorably directed towards its
location.

Il . NATURAL HAZARDS

Foundation Hazards

Paleosol horizons are known to occur in
the pyroclastics at the project area. With
contrasting textural types of the under
lying foundation, the area is susceptible to
differential settlement or long-term
settlement.

The damage attributable to settlement
can range from complete failure of the
structure to slight disfigurement.

Settlement can be reduced:

«if the site is preloaded or surcharged
prior to construction, or

«if the soil is subjected to dynamic
compaction or vibrocompaction.




IV. WATER QUALITY

Il . WATER QUALITY

PARAMETERS DENR was | was | was [ war | wat2 | wai3
Water  Color ~ Substrate: Remarks Standards
Depth Physical Characteristics
Imus River Basin Temperature - 26.0 253 254 26.4 26.9 272
was Very Murky  Muddy | Presenceof Presenceof Conductivity (ms/cm) - 0247| 0982 0205 0278 0307 0.500
Shallow Brown ouseholds ~ Garbage Salinity (ppm) - 0000 0047] 0000 0010 0017]  0.027,
was shallow G sandy | Grassy banks Soldwaste [Chemical Characteristics
O Green | Oy Bk Oy plastic PH 65-90 7.36) 8.27] 7.12) 7.49 8.23 831
BOD 7(10)mg/L. 7 10) 12) 2 3 9|
o . Do 5.0 mg/L. 218 3 213 21 11 299
llang-ilangRiver Basin Turbidity NTU 15| 20 17| 1 32| 15|
was Shallow Dark  Muddy | Highly Used as sewerage TSS 60 mg/L inc. 40 70| 60| 30| 20| 20
Brown populated discharge area.
Funot gorsage _Lead _ 0.05 gm/L 0.067, 0102  0.051
Biological Characteristics
waz Shallow Brown  Muddy| Highly Used as sewerage Total coliform 5000 |22x10° 34 x 10° |27 x 10*
Brown populated discharge area. ”
Full of garbage & MPN/100mL
human excreta . . . .
Rio Grande River Basin ® ®
wa12 Shallow Clear Sandy| Near 2 industrial . . .
facilities& several
houses
waitz Shallow Clear  Sandy| Trees& grasses Presence of
on banks plastic materials
VI. NOISE LEVEL
DENR ‘
SOERED Station 4 Station 5 Station 6
R.C. Sta. Rosa Centro, | _Brgy. Biga |, Silang. _|Brgy. San Anfonio, San| ooy
Total Suspended Sta. Rosa, Laguna__| Cavite (Aguinaldo Hwa Pedro, Laguna
" =7 230 ug/iNme | 44 139 252 = Lo vy & Standard
Prticulates (TSP) p— verage | . verage | verage
Noise (dB) Noise (dB) Noise (dB)
2400H 50.6 2400H 52.4 2400H 59.0 55
0100H 50.8 0100H 50.8 0100H 585 55
LD IILLED 22 3 w 0200H 50.2 0200H 50.2 0200H 58.4 55
- — 0300H 50.4 0300H 50.9 0300H 58.8 55
Nitrogen Dioxide (NO2) | 150 ug/Ncm 31 28 22 0400H 51.5 0400H 54.1 0400H 68.3 55
0500H 515 0500H 55.0 0500H 68.4 55
n 0600H 51.9 0600H 55.9 0600H 73.2 60
CEriem CHED (=) Bl e [ [0 0700H 52.0 0700H 56.0 0700H 738 60 ®
0800H 525 0800H 56.0 0800H 736 60
OZonel(O:) 120{ug/Nem d 18 87 0900H 52.8 0900H 56.0 0900H 74.0 60
Lead (Pb) 1.50 ug/Ncm 0.021 0.161 0.387 1000H 520 1000H 56.1 1000H 725 65
SPM = 19 113| 212 1100H 52.0 1100H 56.4 1100H 72.0 65
NO = 21 17| 14] 1200H 52.9 1200H 56.9 1200H 72.8 65 @
1300H 52.0 1300H 55.3 1300H 725 65 ®
1400H 51.6 1400H 55.7 1400H 728 65
1500H 52.0 1500H 56.1 1500H 72.9 65
1600H 525 1600H 56.1 1600H 73.0 65
1700H 52.9 1700H 56.4 1700H 736 65
1800H 52.6 1800H 56.8 1800H 73.9 65
1900H 525 1900H 56.7 1900H 743 60
2000H 52.6 2000H 56.1 2000H 68.2 60
2100H 51.0 2100H 55.7 2100H 615 60
2200H 50.8 2200H 54.2 2200H 60.4 60
2300H 50.7 2300H 54.0 2300H 59.4 55
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Results of Social Surveys

List of Barangays Affected by the Cavite Expressway

Provinee | Mumiipality_| Burangn [ s’
Cavite
Laguna Santa Rosa Don Jose, Sto. Domingo, Malitlit 3
[Dasmarifias ILangkaan I 1
Cavite General Trias [San Francisco 1

[Si
ilang Tibig

[Batas. Biluso, Carmen, Biga I, Malaking Tatiao, Tba, Munting Tlog, Sabutan,

“Total for Cavite Expressway

Focus Group Discussion
(Barangay Consultation)

Agenda

-Outline of the proposed projects,
-Proposed alternative road alignments,
-Coordination on social surveys,
-Q&A (discussion)

Participants

-Barangay captains and councilors,

-Project-affected persons, Residents,

-Peoples organizations (PO),

-Non-governmental organizations
5C

Resolutions by Barangay for
acceptance of the project
=>Resolutions for endorsement of the
acceptance of the Project by
Municipalities and Provinces

Focus Group Discussion
(Barangay Consultation)

Issues & Concern

+ Is the alignment final?

+ Will there be compensation for
affected assets? When? What is
the basis for valuation?

+ Is there a ready relocation site?

+ How will existing business
establishment be compensated?

+ Will there be alternative income
source in the relocation site?

+ What documents are needed as
proof of ownership?

.

Results of the Perception Survey

Perception Survey

— 700 sampled households
from project-affected
barangays
(Indirect affected households
from the ROW acquisition)

+

Household inventory survey
for resettlement
— 800 households to be
potentially resettled
(Direct affected households from
the ROW acquisition, only in
Cavite and none in Laguna)

Results of the Perception Survey
(Impression on present road conditions)

Asuinald Highway

No answer
Very good.
5% Very bad
25%
Good
18%
So-so Bad
24% 22%

Manila—Cavite Coastal Expressway

No answer
Very good 9%
Very bad
Good 2%
17%
Soso Bad
15% 28%

Governor’s Drive

Ne en Verybad
6%
Bad
Very good 2%
6%
C ;():;ld So-so
20% o
SLEX
No answer
18% Very bad
10%
Bad
Very good o
5%
C ;Ot:ld So-so
2% 2%




Results of the Perception Survey
(Impression on present road conditions)

Cause of Worse Traffic Situations Road Network

No answer

8%

Lack of raffic gt~ Others
7% 3%

Enough Totally
Lack of public 5% m;‘\.lz’l:x:?enl
ransport %

Increase of car
traffic

»% Comparatively
sufficient
Low driving 10%
manner
14% Increase of truck
traffic
7%
Lackof roads Lack of traffic
. Tnsufficient
2%% signals
7%
%

Results of the Perception Survey

(Impression on present road conditions: Comparison to past situation)

Congestion Safety
No answer
Better. No answer !
Better 1% 2w I Ve::jo'::fl\
10% Very much oy

worse

10%
Same.
10% Worse
Same 30%
Worse 24%
Worse but not 3%
e Worse but not
1% Convenience much
20%
No answer
Better
ey 3% Very much
worse
15%
Worse
Same 20%
25%
Worse but not
much 8

it

Results of the Perception Survey
(Awareness of the proposed projects)

Awareness of the Project Source of Information

No ansewer No answer
7% 13%
Others
No. I'do not 5%
know.
12% Advertisement,
1%
Radio
3% LGU staff
46%
Barangay
officers
Yes, Tknow. 4%
81%
Neighbors
4% 4%
9

Results of the Perception Survey

(Intention on implementation of the proposed projects)

Expected positive impacts of the proposed praiscts Expactsd nexative Impacts of the proposed pralects
Others

Py Resettlement
Bussiness

Nearer to
work/service:

17%

opportunities Low
15% Others compensation
Employment 1%
opportunities
15%

12%

Nomore

congestior netwaork

8%
Time savings

Loss of Loss of work
Road network 13% livelihoodt
13% n%
13%
Gomorshensive evalustion of the broposed broiects
No answer
Strongly 9%
disapprove
9%
Somexwhat
disapprove Strongly
approve
50%
No comment,

9%
Approve
19% 10

Loss of social

Results of the Perception Survey
(Social and environmental concerns on the proposed projects)

Top 10

Housing & social

Labor & serveice

8% Noise & vibration
15%

employment
8%

Air pollution
Public health &

13%
safety
9%
Waste
Accidents 1%
9%
Water (pollution,
Land (erosion, run-off)
subsidence) 7/ Economic activities o
9% 9%

Results of the Social Survey
(Household Interview Survey for Resettlement)

*  No relocation in Laguna
*  All potential houscholds to be resettled:
approx. 800 HHs (only in Cavite)
¢ Survey methods
1. Direct interview of households to be

potentially relocated
(Incl. questions on perception of the project)

2. Assigning of survey control number to
the housing units

3. Location/marking of interviewed
households on community spot map
4. Photo record of the housing unit
¢ Main Items of the Inventory
—  Residential condition
* Lot size, floor area, duration of occupancy, housing type, housing materials/appearance,
tenure status/land status, household income
— Intention of the resettlement

*  Acceptability, preferred relocation site
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Consensus Building Process
for
Implementation of the Proposed Projects

Consensus Building Process
for Implementation of the Proposed Projects
(Barangay Consultations and Issue of Resolutions)

Consensus Building Process
for Implementation of the Proposed Projects
(Issue of Resolutions by LGUs)

Resolution of Municipality * Resolution of Barangay

— General Trias, Cavite — Talaba II1, Bacoor, Cavite

Status of Issue of the Resolutions

(Laguna)
Province | Municipality Barangay l‘::;:::%:]{l l’:l[e 1;:;:1‘:1:':
Laguna |Santa Rosa City |Don Jose (To follow)
Sto. Domingo (To follow) z:;ceuss:onj “,'ltzl SB
Malitlit (To follow)

Consensus Building Process
for Implementation of the Proposed Projects

[

Perception Survey

Al households to potentially be resettied
>Sampled households from project-affected barangays A S R TS

>Incl. questions on perception of the project

J [Household Interview Survey for Reseﬂlement]

5th Stakeholder Meeting

> Conclusion of the consensus building results

Focus Group Di i Ci
>Agenda: Outline of the proposed projects, Proposed alternative road alignments,
Coordination on social surveys, Q&A (discussion)
>Participants: Barangay captains and councilors, Project-affected persons, Residents,
Peoples organizations (PO), N izations (NGO)
>Acceptance of the project by Barangay
of the Acceptance of the Project by Municipalities and Provinces

Next Steps for ESC

* Further examination of the impact assessment
* Examinations of mitigation measures

* Preparation of environmental management and
monitoring plan based on the project
implementation plan

* Stakeholder Meetings
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JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)
DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS

THE FEASIBILITY STUDY AND IMPLEMENTATION SUPPORT ON THE
CALA EAST-WEST NATIONAL ROAD PROJECT
5th Stakeholders’ Meeting in Laguna
Session 2:
Outline of the Study Progress and
Further Arrangements

14 March 2006

Topics
1. Overall Evaluation on Project Viability

2. Concepts of Implementation
Mechanisms

3. Implementation Role of Key Players
— Preparatory Activities

— Key Players and their Roles for Project
Implementation

1. Overall Evaluation of Project Viability

Projects

NS 1-3 | 6 lanes, tolled

NS 45 | 6 lanes

DH1 BOT Project, not yet analyzed

DH2 PNCC Project, 4 lanes, tolled

DH3 4 lanes, existing (not

DH4 4 lanes (ROW 30m)

CE 1-4 | 6 lanes (initially 4 lanes)

CE5-6 | Notincluded in the study

1. Overall Evaluation of Project Viability

CALA Expressway

Expressway
(50m-ROW, 6 lanes) . >

Alternative 1
CE-1~2+CE-3 = 18.5km

Alternative 2
CE-1~2+CE-4 = 19.6km

Alternative 3 (selected)
CE-5~7 = 22.8km
Now called CE 1 to CE 4

Legend
- Daang Hari (DH) Proposed
Daang Hari (DH) PNCC Project
—— Daang Hari (DH) Existing
<<<<<<<< North-Souith Road (NS) Proposed
— North-South Road (NS) Exiting

- CALA Expressway (CE) Proposed
= =+ CALA Expressway (CE) Future

1. Overall Evaluation of Project Viability
Assumed Implementation Schedule of the
Proposed Road Projects
|

| Road Name | Section Lgng(h | Implementation Schedule |
| | fm
DH-1
DaangHari | PH2 320
B DH-3 925 jm—
DH-4 1182
N1 83
NS2 450
gg::-smh NS-3 629
NS4 6.76 —
—""lcCE-125| 1720 ! !
L~TcaLa CE4 569 I | ™
N e 1 Er—
——— ——

e Preparations (project approval, bidding, etc.)
E=== Detail Design (including selection of the consultant

1. Overall Evaluation of Project Viability

Future Traffic Demand

Project Capacity Volume (000PCU) V/C Ratio
) Length (km)| (000PCU/
Component
day)
2015 2020 2030 2015 2020 2030
-1 5.14 98.0 1159 152.8 187.6 118 1.56 1.91
-2 9.52 98.0 106.7 134.9 181.7 1.09 1.38 1.85
CE -3 2.54 98.0 11241 156.4 209.2 114 1.60 213
-4 5.69 98.0 553 101.7 139.7 0.56 1.04 1.43
total 22,91 98.0 948 130.5 174.3 0.97 133 178




1. Overall Evaluation of Project Viability

Result of Traffic

(Following A dl

1. Overall Evaluation of Project Viability

Result of Traffic

(Following A dl

1. Overall Evaluation of Project Viability

1. Overall Evaluation of Project Viability

Result of Traffic Assignment (2020)

(Without Any Road Projects)

7

1. Overall Evaluation of Project Viability

Economic Evaluation

Evaluation
Cost i
N Benefit (Billion
Estimate of
Road (Billion | 5o ¥ear NPV
Pesos) EIRR (Billion BIC
Pesos)
CALA Expressway 15.0 51.6 33.0 41.0 4.5
E/W 1 (Daang Hari
Ext) 46 294 M1 26.2 7.8
NIS 3 (Bacoor- 3.0 211 27 19.0 8.6
Dasmarifias)

2. C of Impl e Mechani

P

Existing Implementation Schemes
Scheme of Foreign Loan Toll Road Project

Public Sector

Government of the Philippines

‘ NEDA ‘4_{ DPWH ’_.( TRB Fi

/D
Agreement ROW ¥ Consultant
Bidding Doc TOA
Donors m
Loan ( Bidding )

(I Construction ‘ —‘ Contractor ‘
A
| Guml
‘ TollRoad [\ | Operator [¢ ]
Operation

Private Sector
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2. C

of

P F

Existing Implementation Schemes
Conventional Scheme of BOT

Public Sector

Government of the Philippines
o peL o ]

Mechanisms

2.C ts of Impl

P F

Mechanisms

Exploring New BOT Scheme for CALA Highway
Project with NDC-PIC’s Participation

Public Sector 4_‘ NEDA ‘

DPWH TRB Approval

Government of the Philippines

Implementation Scenarios

1. Conventional

+ N-S and E-W Roads are implemented
in stages, by DPWH, as national open-
access, non-toll roads. Financing to
come from capital budget of DPWH
and donor loan.

* DH2 to link Daang Hari to SLEX to
depend entirely on PIC/PNCC efforts.
Molino Blvd remains an open road,
including new section through One
Asia.

Advantages of NDC-PIC Participation:

2. Possible NDC-PIC Participation

*N-S Road (NS1, NS2, NS3 and DH2)
are built as toll roads by special-
purpose project company initially
capitalized by NDC, granted a
Concession Agreement by TRB, and
subsequently transferred via open
tender to the private sector.

« E-W roads (DH3 and DH4) and rest of
NS sections (NS4, NS5, and CE1 to
CE3) are implemented by DPWH as
national, open-access, non-toll roads
with financing from capital budget and
donor loan.

« Early i ion of some

« Less outlays from DPWH budgets.
+ Advance ROW isition b

ible for some other road sections.

Approval : ;
t JICA CALA Stud
LR e 0
TA by Donor
FIS and Strcturing Consultant Invu:!— el
ment -
a Guarantee -NDC'PIC —>|  Special-purpose -
ROW [ Project Compan
T Financing
(T ‘F
Privatigation '~ LeigtingDoc] O
Private Sector Private Sector
e St e Rl - CCotoa]D g e |
Investment Private SPC (Il ender
Concessionaire | Investment (Bidding |)
\ [ construsion ]
2. C pts of Impl. Mechanisms 3. Implementation Role of Key Players

Responsibilities for Implementation

CALA Expressway (non-Toll)
DPWH to lead implementation on conventional public sector
financing mode

North-South (NS1-NS3:Tolled)
NDC/PIC to lead implementation via BTO scheme

East-West (DH2: Tolled)
NDC/PIC/PNCC to implement toll road via BTO scheme

QFeasibility Studies
« Concensus, Endorsements
& Resolutions/Ordinances
« Parcellary mapping

3. Implementation Role of Key Players

Preparatory Activities

0Bid and Award of
construction contracts

(pending approval) EIROV_V Acquisitiqn
QDetailed Engineering + Writ of possession
(Design) * Relocation of affected
+ROW acquisition details residents
« Tender documents .
QLine up financing for QConstruction
construction «Relocate utilities, if any
+NEDA-ICC approval « Construction supervision
+Loan Appraisal & - QAIQC
Negotiation
PLANNING IMPLEMENTATION

3. Implementation Role of Key Players

Implementation Role of Key Players

NGUs LGUs
DPWH: Barangay:
= Prepare F/S & DE = Endorse road project
= Acquire ROW = |dentifies affected residents & assist in
= Bid-out construction of roads relocation, if any
= Supervise construction Municipality/City:
= Maintain completed roads .

Resolution endorsing project
DENR: T Lonel vanuation of ROW 0" &"¢
= Review & approve ECC zonal valuatl . .

A 5 3 = Facilitate ROW acquisition (land titles,
- (l\:llo?\nslt'?urclt—:igr? compliance during suasion on owners, assist in relocation,
. . . etc.)
DOF: negotiates foreign & domestic loan «  Supplemental funds for ROW & feeder

financing
DBM: releases funds per GAA
NHA: executes resettlement program

roads
Province:
= Resolution endorsing the project
= Issue ordinance for ROW protection

= Coordinates support of municipalities
along road alignment
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3. Implementation Role of Key Players

Implementation Role of Other Players

For TOLL ROADS
NDC/PIC:

Provide seed equity for toll project
company that will have toll concession

= Advance funds for ROW

= Harness private sector participation in
the project company

= Advance funds for pre-construction
activities, such as for DE

TRB: grants toll concession

IFC/Lenders: provide long term
loans to the project company, to
finance construction

TPC: toll project company builds and
operates the toll road

Do

Co

For Non-Toll ROADS

nor/Foreign Lenders:
Provide long-term concessional loans,
to finance road construction

Oversight of construction to ensure
funds are disbursed according to
approved plans/programs

ngressmen:

Lobbies for inclusion in GAA as
early as possible

Allocates CDF for early ROW
acquisition and/or relocation of
affected constituencies

THANK YOU
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Tasks on

Main Project Flow and Social EIS Process | W
Social & Environmental Constraints i
JAPAN INTERNATIONAL COOPERATION AGENCY (JICA) o] - sl st fctoiress | o
DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS Y i
beeesssssd IEE Study for alternatives o of e ! (ume 16,"05)
~Social Assessment
THE FEASIBILITY STUDY P(«)ND IMPLEMENTATION SUPPORT . Scoping session
N THE ramework [| EIAStudy (ec. 7012, 09
CALA EAST-WEST NATIONAL ROAD PROJECT

ar. 14815,106)|

5t Stakeholders’ Meeting in Cavite

Preparation of

Preliminary RAP
EIS document

Submission of
EIS document

g

Session 1:

ECC acquisition

Detailed EMMP

Detailed Design

Considerations (ESC) Study s oW

Parcellary survey
-set of cut-off date

Complete RAP
Preparation of resettlement

Construction [¢«———H Land acquisition & resettlement i
15 March 2006 [conscin H{ Land acaision s oetioment Emﬂigajwn

‘ Operation & Maintenance ‘ ‘ Monitoring & evaluation ‘

Environment and Social
-

i
Overall of & Social C for the CALA East-West National Road Project

Results of the Environmental & Social

Stakeholder Meetings Considerations Study

No. Study Phase Main Subjects Period

udy Outline

Ongoing & Future Transport Projects Mazlggsﬁ ° EnVirOnmental Baseline Study

ope of Stakeholders,

Preparation of

Schedule & Objectives of Future Stakeholder Meetings: . . . . .
Evaluatim of | - Alermativo Dovelopment Scemarios P — Field measurement surveys: air, noise/vibration,
2nd o ° a Social and Natural N oos
Seenanios - Alternative Scenarios for Regional Transport Network 2005 water
- Outline of alternatives .
: — Secondary data collection
ard ope and eve for and Social Sept. 23,
2005

» Social Survey
Dee? Cavte) — Focus group discussion (Barangay consultation)

Preparation of

Optimum Project | . Requlis of evaluation on alternatives R o
4th an - Progress and interim results of ESC study (EIA level) Do 12 Mentontupa), .
- Study framework on preparation of optimum project,plan e - Percep’“on survey
o oty -, Nar 15 G, + 700 sampled households from project-affected barangays
- Mutual ton opta t 2006 .
S — Household inventory survey for resettiement
6th - Follow-up of ESC study (BIA level) T (100% survey for potential households to be resettled for ROW
- Explanation of resettlement policy L
— acquisition)
- o - Progress of the F/S. o
- Explanation of framework of RAP . Approx' 800 households
- Outline of results of F/S Early Sopt.
8th :;{::!‘\];r;llmnssmnn "DL‘:(‘MM“P.M.A\@ 2006 ° |mpact Assessment
ENVIRONMENT AND SOCIAL CONSIDERATION STUDY
Feasibility Study and Implementation Support for the
Cavite-Laguna (CALA) East-West National Road Project
Introduction
Presidential Decree No. 1586 (PD 1586), otherwise known as the “Philippine Environmental
. Policy”, is i the first i: on il Impact (EIS) system
Results Of Basellne SurVeyS in the Philippines, effective in 1977. PD 1586 requires “all agencies an instrumentalities of
the national gt i ing goveri d and i as well
as private corporations, firms and entities to prepare an environmental impact statement
for every action, project or undertaking which signifi affects the il "

Major roads are considered as Environmentally Critical Projects and hence require the
preparation of an EIS and secure an Environmental Compliance Certificate (ECC).




ENVIRONMENTAL BASELINE STUDY

Objective
The main objective of the Environmental Baseline Study is to collect
environmental baseline information in order to characterize the
existing environmental condition of the project area and identify and
assess potential impacts on its social and natural environment.

Main Task of the Environmental Baseline Study
1) Collection and review of existing secondary data
2) Field Surveys
a) Air quality sampling
b) Noise and vibration level measurement
c) Water quality sampling
d) Reconnaissance survey on natural conditions

THE STUDY AREA
PHYSICAL ENVIRONMENT

I. GEOLOGY

Regional Topography and
Geomorphology

The project area lies on the northern
portion of the Southwest Luzon Uplands.
The regional landscape is characterized
by Gently sloping to rugged mountainous
terrain abutting to a wide Central plain
area marked by freshwater lakes (Laguna
Lake and Taal lake). The project area is
situated on slightly elevated Sloping
region on the northern portion of the Taal
Ignibrite Field, a sequence of Quaternary
pyroclastic deposits and east of the
Coastal areas of Cavite.

Regional Geology

The Laguna volcanic plain was created by
the volcanic activities that formed the Taal
Volcano and neighboring volcanic vents. The
volcanoclastic rocks underlying the project
area appear to have been expelled mostly
from Taal Volcano. The active volcanism
provided for the large volume and thick
accumulation of volcanic ejectamenta or
pyroclasts at sites of deposition at a distance
from the volcano source.

The volcanic materials were later eroded and
transported by surface water to lower areas
where they underwent some sorting that
resulted in occasional beds of well-sorted
tuffaceous sands and gravel.

Regional Geology

The Laguna volcanic plain is bounded to the
west by a fault, known as the West Valley
Fault (WVF), that trends north-south from
Muntalan to Tagaytay Ridge and traverses
west of Carmona. The trace of the fault from
Muntinlupa area and about 5kms west of the
Project Site is generally not very clear, ut the
abrupt ascent of the land (Carmona area)
towards Tagaytay suggests the presence of
the fault. The eastern block of WVF moved
downward relative to the western block

Regional Tectonic Setting

Luzon Island is situated at the western
margin of the Circum-Pacific region, centered
roughly at 15°N latitude and 121°E longitude.
The region is characterized y an active
convergence between the Eurasian and
Pacific plates.

Two active subduction systems of opposing
polarity border Luzon: the eastward-dipping
Manila trench on the west, and the incipient,
northward-propagating, westward-dipping
east Luzon trench, on the east.

At the Laguna and Cavite sector, volcanic
rocks show marked difference in chemical
composition from typical arc-related calc-
alkaline volcanics. A NE-SW trending “rift”
structure — referred to as the Macolod
Corridor was proposed to account for this
geochemical variation.

Regional Seismicity

Earthquake events tend to cluster in the
offshore region along the Verde Island
Passage between the southeast coast of
Batangas and Mindoro Island. Moderate to
deep (> 150 kms) foci seismic events with a
pr i thrust focal ism solution
indicate active convergence along the
southern extension of the Manila Trench
system. In contrast, shallow seismic events
(<70kms) appear to have originated from th
movements of regional faults (e.g. Mindoro
Fault, Lubang Fault) and their minor splays.

A single event located within Taal Lake is of
volcanic origin associated with the 1965
eruption of Taal Volcano.
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THE STUDY AREA
PHYSICAL ENVIRONMENT

Il . HYDROGEOLOGY

Hydrogeologic Units

* Quaternary ic §
The Quaternary volcanic sediments
form the main host of the underlying
aquifers of the project area. It consists
of layers of tuffaceous pebbly
sandstone or tuff, which are all capable
of storing and transmitting large
quantities of groundwater. Known
production yields are almost about 20
liters per second (Ips) but as high as 60
Ips | some areas. The aquifers are
under confined to semi-confined
conditions.

Il . HYDROGEOLOGY
Hydrogeologic Units

* Quaternary Alluvium
The Quaternary alluvium are recent
unconsolidated alluvial deposits that
consists of clay, silt, sand and gravel
along coastal areas, river beds and
floodplains. Alluvial deposit acquifers in
coastal areas are restricted by sea
water intrusion while inland aquifers are
restricted by low storage due to limited
aquifer area and/or thickness. Well
yields are mostly about 2 Ips but as
high as 20 Ips in some areas. Shallow
acquifers are under unconfined
conditions.

Il . HYDROGEOLOGY

Groundwater Levels

Groundwater depths at the project area
ranges from 60 meters below ground
surface (mbgs.) to 100 mbgs.

THE STUDY AREA
PHYSICAL ENVIRONMENT

il . NATURAL HAZARDS

Seismic Hazards

Of the known major tectonic structures in
the region, the nearest earthquake
generator to the project site is the
extension of the West Valley Fault (WVF).

A paleoseismic study (Nelson and others,
2000) suggests that the northern part of
this fault has a recurrence interval of 200-
400 years for magnitude 6-7 earthquakes
on the fault for an annual probability rate
of 0.5% to 0.25%.

Il . NATURAL HAZARDS

Volcanic Hazards

The nearest active volcano within the

vicinity of the Project area is Taal Volcano.

Eruption-related volcanic hazards for Taal
volcano would include airfall tephra, base
surge, fissuring and ground subsidence,
seiches/tsunami and flooding.

Considering the more than 25-km
distance of the Project Site to Taal
Volcano, it is unlikely that the area will be
directly and adversely affected by
eruption-related volcanic hazards from
the volcano.

At most the area may be affected by
minial ash fall if wind speed and direction
were favorably directed towards its
location.

Il . NATURAL HAZARDS

Foundation Hazards

Paleosol horizons are known to occur in
the pyroclastics at the project area. With
contrasting textural types of the under
lying foundation, the area is susceptible to
differential settlement or long-term
settlement.

The damage attributable to settlement
can range from complete failure of the
structure to slight disfigurement.

Settlement can be reduced:

«if the site is preloaded or surcharged
prior to construction, or

«if the soil is subjected to dynamic
compaction or vibrocompaction.




IV. WATER QUALITY

DENR
PARAMETERS stamargs | Q! | W2 | was | was | was
Physical Characteristics
Temperature - 88| 24| 277 260 250
Conductivity (mslcm) - o244 0230 023 0207 0982
Salinity (ppm) - 0000 0000 o0ooo| ooto| 0047
[Chemical Characteristics
H 65-9.0 8.21) 7.66) 8.37| 7.36) 8.27| 712 7.49) 7.98)
BOD 7(10)mg/L. 3| 2| 3 1 10} 12| 2 10|
00 5.0 mglL 308 200 308 218 3 an 21| 244 ® o
Turbidity NTU 21| 12 20/ 15| 20| .
Tss 60 mglL inc. 2 60) 2 4 70 PY
Lead 005 gmiL 0445 0,067,
Biological Characteristics. ® 0O
Total coliform 5,000 12x10° 2x 10t 34x10° | 27 x10° | 27 x 10°
MPN/100mL
PARAMETERS PENR T was | wato | watt | warz | wars | wata | wars | wats
Standards
[Physical Characteristics
Temperature - 21.5) 26.5) 27.8| 26.9| 27.2| 28.5| 281 28.3
Conductivity (msfcm) - 0.278] 21.600] 0.612| 0.307| 0.500 0.223| 0.673] 5.700f
Salinity (ppm| - ooto] 1207) o0027| oot7] o0027] o000 0027 o300
[Chemical Characteristics
PH 6.5-9.0 7.63 8.10] 8.50| 8.23 831 7.85| 8.40) 7.39]
BOD 7(10)mgiL. 7] | 14| 3| 9) 5| 5| 9
Do 5.0 mglL. 21 2.96) 2.97| 1" 2.99) 2.18] 3.07) 211
Turbidity NTU 11 2 15 k2 15 15 19 2)
Tss 60 mglL inc. 50) 2| 50 b 2 30 2 40
0.05 gmiL. 0.067] 0.102| 0.051
Biological Characteristics
Total coliform 5,000 8x10° 9x10° 3x10°
MPNA00mL

V. AIR QUALITY

@
6] @
® ®
®
@
®
DENR
PARAMETERS AQt AQ2 AQ3 AQ4 AQS AQé AQ7 AQs
Standards
Total Suspended
Prticulates (TSP) 230 ug/Nme 87 85 63 44 138 282 364 329
Sulfur Dioxide (SO,) 180 ug/Nem 37 42 22 22 56 71 105 83
Nitrogen Dioxide (NO;) | 160 ugiNem | 44 6 3 3 28 2 38 4
Carbon Oxide (CO) 35 ug/Nem
Ozone (0,) 140 ug/Nem
Lead (Pb) 50 ug/Nem
SPM -
NO -

VI. NOISE LEVEL

®

Average Noise (dB) ® ®
Morning Daytime Evening Nighttime
(5:00 AM - 9:00 AM) | (9:00 AM - 6:00 PM) | (6:00 PM - 10:00 PM)| (10:00 PM - 5:00 AM)
0.0 550 400 5.0

AREA CLASSIFICATION
(Based on dominant land use)

|ciass A-residential purposes|
NL-1 Brgy. Pasong Buaya,

55.2 61.12 51.28 49.96
Imus, Cavite
NL2 Brgy. Tapia, Gen. Trias, @ S=m = P
Cavite

NL3 Morzon Subd, Burol
L B ‘Cavite 55.68 53.94 52.82 51.67
|ciassB: ial areas €0.0 5.0 60.0 §5.0
NL-4R.C. Sta. Rosa Centro, 5214 5233 519 50.81

Sta. Rosa, Laguna
NL5 Brgy. Biga |, Sifang, &

Results of Social Sutrveys

Cauite (Aguinaldo Hway) Gl &0 @D
NL-6 Brgy. San Antonio, San
Ay 726 730 677 615
'NL-7 Brgy. Panapaan, Int
Aguinaldo Hway/Tirona Hway T T o2 64
NL-8 Brgy. Manggahan, Int
Governor's Drive/Gen Tras- 765 796 79 65.0
Indang Road
List of Affected Barangays Socio-Economic Characteristics of the Affected Barangays
(N/S: 17 bgys, E/W: 16 bgys, Cavite Expressway: 14 bgys) (Populatlon of Dlrectly Affected Barangays)
Province [ Municipality [ Barangay [ A
2 NI o ) P Number of
NS Romd rovince unicipality arangay opulation o o
Bacoor Mambog 111, Mambog IV, Talaba I1. Talaba IIL, Talaba VIL Zapote V 3
5 o Burol Main, Salitran I, Salitran II, Salitran TIT, Salitran IV, San Augustin I ;
Cavite | Dasmarifias z 8 ) Mambog I1I. Mambog IV, Talaba II, Talaba IIL, R
San Augustin II, Langkaan I Cavite [Baooes) Talaba VII Zapote V. Molino IV S22 8121
Tmus Anabu -G, Pasong Buaya I*, Buhay na Tubig 3
— e 17 . Burol Main, Salitran I, Salitran IT, Salitran IT1, Salitran 06 OGS
E/W Road asmarifa IV. San Augustin L. San Augustin II. Langkaan [ - -
Bacoor Molino IV 1
General Trias Pasong Camachile I, Pinagtipunab, Tapia 3
Cavite Anabu -G, Pasong Buaya I, Buhay na Tubig. Anabu 510
Imus Anabu II-D, Anabu II-E, Malagasang II-C, Pasong Buaya I*, Pasong Buaya Il 5 Tmus 11-D, Anabu ILE, Malagasang I1-C. Pasong Buaya II AL 5056
Tanza Amaya L, Biga, Sanja Mayor. Santol. Bunga 5
Metro Manila | Muntinlupa city | Tunasan, Poblacion 2 PR Pasong Camachile I, Pinagtipunan, Tapia, San s4s50 72D
Total for E/W Road 16 Francisco
Cavite Tanza Amaya I, Biga, Sanja Mayor, Santol, Bunga 16,178
Dasmarifias Langkaan I* 1
Cavite | General Trias San Francisco 1 Silang Batas, Biluso, Carmen, Biga I, Malaking Tatiano, Tba, 277 4729
Silang Batas, Biluso, Carmen, Biga I, Malaking Tatiano. Tba, Munting Tlog, Sabutan, B Munting Tlog, Sabutan, Tibig
! Tibig
Laguna | Santa Rosa Don Jose, Sto. Domingo. Malitlit 5 Laguna Santa Rosa City Don Jose, Sto. Domingo, Malitlit 21,520 4,701
Total for Cavite Expressway 1
Total Barangays | 45 Metro Manila Muntinlupa city Tunasan. Poblacion 87391 18.468
“Total of Cavite: 38 bays, Laguna: 3 bgys, Metro Manila: 2 bys o 293,130 62,691
ote: *- N/S and F/W roads interset in the Pasong Buaya T
NS road and Cavite expressway intersect in the Langkaan T
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Focus Group Discussion
(Barangay Consultation)

Focus Group Discussion
(Barangay Consultation)

Agenda

-Outline of the proposed projects,
-Proposed alternative road alignments,
-Coordination on social surveys,
-Q&A (discussion)

Participants

-Barangay captains and councilors,
-Project-affected persons, Residents,
-Peoples organizations (PO),
-Non-governmental organizations

(NGO

Resolutions by Barangay for
acceptance of the project

=>Issue of Resolutions for
endorsement of the acceptance of the
Project by Municipalities and Provinces

Issues & Concern
* Is the alignment final?

« Will there be compensation for
affected assets? When?

+ Is there a ready relocation site?

* How will existing business
establishment be compensated?

+ Will there be alternative income
source in the relocation site?

+ What documents are needed as
proof of ownership?

Results of the Perception Survey

Perception Survey
— 700 sampled households from
project-affected barangays
(Indirect affected households from
the ROW acquisition)

+

Houschold mventory survey for
resettlement
— 800 households to be
potentially resettled

(Direct affected households from the
ROW acquisition)

Results of the Perception Survey
(Impression on present road conditions)

Asuinald Highway

No answer

Governor’s Drive

No answer

Very good_ 6% 180 Very bad
5% Very bad 6%
25% Bad
Good Very good 21%
18% 6%
So-so Bad Good
" So-so
22%
24% 20% 20%
Manila-Gavite Goastal Expressway SLEX
No answer No answer
Very good 9% 18% Very bad
5% Very bad 10%
Good 2% Bad
17% Very good 24%
5%
Good
So-so
Soso Bad 2% o
15% )
2%

Results of the Perception Survey
(Impression on present road conditions)

Cause of Worse Traffic Situations

Lack of raffic gt~ Others
7% 3%

Road Network

No answer

8%

Erough Totally
Lack of public Increase of car % imlfient
warsport trafic
&% 2% Comparatively
sufficient
Low driving 10%
manner
14% Increase of truck
traffic
o Soms0
20%
Lack of roads_ Lack of traffic
o Insuficent
7%

signals
%

Results of the Perception Survey

(Impression on present road conditions: Comparison to past situation)

Congestion Safety
No answer
Better, No answer i
Better e " Very much
108 Very much
worse
19%
Same
19%
Same
Worse 2%
Worse but not 33%
e Worse but not
1% Convenience much
20%
Belter Very much
worse
15%
Worse

Same.
25%

29%

Worse but not
much
it




Results of the Perception Survey
(Awareness of the proposed projects)

Awareness of the Project Source of Information

No ansewer No answer

Others
No. Ido not 5%

know.

o, Advertisement
12%

1%
Radio,
3%

LGU staff

Barangay
officers
Yes, I know. A%
81%
Neighbors
4% 4%

Results of the Perception Survey

(Intention on implementation of the proposed projects)

Expocted positive impacts of the proposed prajects Expactsd nexative Impacts of the proposed pralects

Others.

Nearer to 0%

work/service:
10%

Resettlement
Bussiness

opportunities Low

Others, compensation
9% Employment 1% 12%
opportunities
Nomore oy

Loss of social
network
8%
Time savings

Loss of
13%

Loss of work
1%

Land value

Gomprehensive evaluation of the proposed proisct
No answer
Strongly 9%
disapprove

Somewhat

Strongly
approve
50%

Results of the Perception Survey
(Social and environmental concerns on the proposed projects)

Top 10

Housing & social
Labor & serveice
8% Noise & vibration

employment.
Py 15%

8%

Air pollution
Public health &

13%
safety
9%
Waste
Accidents 1%
9%

Water (pollution,
run-off)
9%

Land (erosion,

subsidence) Economic activities
9% 9%

Results of the Social Survey
(Household Interview Survey for Resettlement)

* All potential households to
be resettled: approx. 800
HHs (all alternative
alignments)

¢ Survey method
1. Direct interview of households to

be potentially relocated

(Incl. questions on perception of the
project)

)

. Assigning of survey control number
to the housing units
3. Location/marking of interviewed
households on community spot map
4. Photo record of the housing unit

* Main Items of the Inventory
— Residential condition

* Lot size, floor area, duration of
occupancy, housing type, housing
materials/appearance, tenure
status/land status, household income

— Intention of the resettlement

* Acceptability and preferred relocation
site

Affected Households on Selected Alignment

Ty Y " "RoAD INVENTORY
Mambog il N/S 1
Talaba 1l N/S 95
o Talaba Il N/S 67
Talaba Vil N/S 31
Zapote V N/S 151
Sub-total 345
Burol Main N/S 20
Salitran | N/S 13
- ) Salitran Il N/S 5
e San Agustin | N/S 175
San Agustin Il N/S 16
Sub-total 229
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