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6. INEEHURF

Original /

REFORM (AMENDMENT) ACT NO. 31
OF 2013

Provinces Office

No. Data Organization Copy Type Date
Energy Access Project, Interim Report in
1 | Draft Format, Volume 1 - Main Report, ADB Copy Pdf May-2014
SMEC International Pty LTD
Energy Access Project, Draft Final Report -
RO, Volume 3 - Feasibility Study of
2 Sarakata-1 Extension Project, SMEC ADB Copy Pdf Aug-2014
International Pty LTD
3 | Annual Technical Report 2009 UNELCO Copy Pdf 2009
4 | Annual Technical Report 2010 UNELCO Copy Pdf 2010
Operation data of Sarakata Hydropower 2012.2~20
> Plant and Diesel Plants vul Copy Excel 18.12
6 S-0001-14 Electricity Safety Standards and URA Original / PDF December,
Rules Copy 2014
. A Original / August,
7 | S-0002-15 Electricity Reliability Standards URA Copy PDF 2018
8 |Single Line Diagram VUI Original 71 ppe | july, 2018
Copy
Vanuatu National
VANUATU 2016 POST-PC PAM MINI- Statistics Office,
9 | CENSUS REPORT Volume 1 Ministry of Finance and | C°PY PDF | 26-Nov-18
Economic Management
Department of Land
LAWS OF THE REPUBLIC OF o '
10 VANUATU, LAND LEASES CAP. 163 Ministry of Land and Copy PDF 27-Nov-18
Natural Resources
Department of Land
LAND ACQUISITION ACT NO. 5 OF e '
11 1992  (Amendment) Act No. 34 of 2000 Ministry of Land and Copy PDF 27-Nov-18
Natural Resources
Department of Land,
12 LAND ACQUISITION ACT NO. 5 OF Ministry of Land and Copy PDF 27-Nov-18
2017 (Amendment)
Natural Resources
REPUBLIC OF VANUATU CUSTOM Custom Land
13 | LAND MANAGEMENT ACT NO. 33 OF Management Northern Copy WORD | 27-Nov-18
2013 Provinces Office
REPUBLIC OF VANUATU CUSTOM Custom Land
14 | LAND MANAGEMENT (AMENDMENT) | Management Northern Copy WORD | 27-Nov-18
ACT NO. 12 OF 2014 Provinces Office
REPUBLIC OF VANUATU Custom Land
15 | CONSTITUTION (SIXTH) Management Northern Copy WORD | 5-Jul-05
(AMENDMENT) ACT NO. 27 OF 2013 Provinces Office
REPUBLIC OF VANUATU LAND Custom Land
16 | ACQUISITION (AMENDMENT) ACT Management Northern Copy WORD | 6-Jul-05
NO. 31 OF 2014 Provinces Office
REPUBLIC OF VANUATU LAND Custom Land
17 | LEASES (AMENDMENT) ACT NO. 32 Management Northern Copy WORD | 5-Jul-05
OF 2013 Provinces Office
REPUBLIC OF VANUATU LAND Custom Land
18 | LEASES (AMENDMENT) ACT Act No. Management Northern Copy WORD | 6-Jul-05
35 0f 2014 Provinces Office
Custom Land
19 REPUBLIC OF VANUATU LAND Management Northern Copy WORD | 5-Jul-05
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Original /

No. Data Organization Copy Type Date
REPUBLIC OF VANUATU LAND Custom Land
20 | REFORM (AMENDMENT) ACT NO. 11 Management Northern Copy WORD | 6-Jul-05
OF 2014 Provinces Office
Waste Management
21 | Waste Management Plan 2017-2021 Office, Luganville Copy PDF -
Municipality
Vanuatu National Leasing Profile: A
22 | Preliminary Analysis, Brief Note Volume 7 | World Bank Copy PDF 1-May-12
Issue 1
23 Leasing on Epi Island, Vanuatu, Reserch World Bank Copy PDF 1-Sep-10
Report
24 Leasing on Tanna Island, Vanuatu, Reserch World Bank Copy PDF 1-May-12
Report
. . Department of Geology,
Nabauk Conservation Area Terrestrial .
25 Biodiversity Assessment 19-21July 2011 Mines and Water Copy PDF July 2011
Resources
. . Department of Geology,
Butmas Conservation Area Terrestrial .
26 Biodiversity Assessment 13-15 July 2011 MIHSS and Water Copy PDF July 2011
esources
97 \zl\égt;r Resources Management Act No.9 of GoV Copy PDE 26-Jun-05
28 | Santo Topographic Map Department of Lands Copy PDF 15-Nov-18
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Jaram InTERNAL
Cooperation Afency
(JICA), an implementing
arm of Japanese ODA,
commenced discussion
with the Department of
Energy (DoE) on the 2nd
Sarakata Hydro plant last
week.

The DoE and JICA
signed the Minutes
of Discussions on the
incoming survey on
Friday, 16th November.

These discussions form
the basis of a preparatory
study that will soon
commence.

This includes the scope
and schedule of the study.

The Government
of Vanuatu aims to
shift out of fossil fuel

down the electricity tariff, T2

Dialogue on 2nd Sarakéta

However, the eleciricity |
demand has been steadily
growing in the Island
and the future power |
demand is forecasted to
increase significantly, and
in order to maximize the
use of renewable energy,
addition of hydro power |
is highly anticipated.

To support the

mainstreaming of B

renewable energy supply
and reducing dependence
on fossil fuel in Pacific
Island Countries, the
Government of Japan has
promoted “Hybrid Island
Program” (Program)
since 2015 when 7th
Pacific Islands Leaders
Meeting was held in

electricity g ion
and into renewables by
2030 as per stated in the
Government's National
Sustainable Development
Plan (NSDP) and
Marional Energy Road
Map (NERM) goals.

The existing Sarakata
River hydmelectric power
plant of 1,200kW capacity
had been contributing o
stable power supply and
as a main power source in
Luganville, Santo.

In 2017, generated
power from Sarakata
River hydroelectric power
plant accounted for 73%

Iwaki, Fukushima, Japan.

Under the umbrella |
of the Program, JICA is |
implementing numbers |
af cooperation projects |
all around the Pacific
Islands.

The preparatory survey
of the 2Znd Sarakata
hydro pawar project is |
conducted as a pan of the |
Program, which has been |
and will continuously |
be supporting effident,
stable, and clean energy
supply in the Pacific
Islands.

The survey is expected
to take around 9 to 12

“wEb7-1

New Parliament
Clerk promises
to strengthen
secretariat

T wewLr arronTeD CLEmn OF
Parliament, Raympnd Manuake,
says with a good ream working
with him, he is/planning on
strengthening further the
parliamentary secretariat to
provide service not only to
members of parliament but also
with the people. |

Mr Manuake is fot new to the
work in the parliament house as he
was last employment there before
being appointed Vanuaru's head
of the diplomaric mission in New
Caledonia where he served for 12
years, |

The Second Extra Ordinary
Session at the end of this monch
will be his first parliament sitting
as the Clerk of Parliament.

Mr Manuake confirms that twa
sessions have been summoned.

The first one will commence
on November 23 tp December 7,
which is the Second|Extra Ordinary
session and the Sefond Ordinary
Session will start ig December 9.

Ameong over 20| Bills that are
on the list for dist.:*ussiun during
the Qrdinary Session is the
Appropriation Bill, which is the
budget session wh#rc parliament
will look at the 2019 budget.

Manuake says while parliament
gets support from the Vanuaru
Government, he alto says a lot of
support iz received from donor
partners such as Lhul United Nations
Development Programme and the
Inter-Parliamentary Union.

o — 71 /L6 Daily Post D FCE
November 19 2018 1T
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APPLICATION FOR ENVIRONMENTAL PERMIT

The Department of Environmental Protection and Conservation

Private Mail Bag 9063
Port Vila, Vanuatu
Phone: (678) 5333830/25302/33430
Email:
eia@vanuatu.gov.vu

How to Complete this Application

If you need help to complete this form, please read: Guide to Completing an Environmental Permit Application .

This application form and any supporting information provided with it are for the purpose of enabling an assessment process
under the Environmental Protection and Conservation Act and the EIA Regulations.

An assessment must be conducted for any activity that is likely to impact on the environment of Vanuatu and requires any
license, permit or approval under any law (e.g. Quarry Permit or Foreshore Development Consent). A list of activities that require
an environmental permit is attached to this form.
Your application will not be considered unless you return to the DEPC:

a. This form, completed and signed

b. All relevant attachments and information required

c. An application fee.
No work may commence unless and until written approval is given by the DEPC.

1. Applicant Details

Full Name

Business details

Please Tick
1 Registered Business U Other Organization
(attach your business license) (attach your VFSC certificate)

Organization Name & CT Number (if applicable)

Address

Physical Address

PO Box Address

Contact Details

Tel: Mobile: Email:
Website:

EET7-2



APPLICATION FOR ENVIRONMENTAL PERMIT

2. The Project Proposal

You must give full details of your project and attach the required information. Insufficient or
unclear information will delay your application. Please use separate sheet(s) if required to give

a full description of your project.

If you need help about completing this form, please read Guide to Completing an Environmental

Permit Application.

WHAT IS THE NAME OF YOUR
PROJECT?

PREPARATORY SURVEY FOR THE PROJECT FOR THE CONSTRUCTION
OF HYDROPOWER STATION IN ESPIRITU SANTO ISLAND

WHAT IS YOUR PROJECT?
Please describe your project
from construction through to
operation.

Include plans and layout of
project on the site with your
application.

Use another sheet of paper if
required.

Background:
The Sarakata River hydroelectric power plant (total 1,200kW) had been

contributing to stable power supply as a main power source in Santo Island.
However, the existing plant alone could not cover the electricity demand in Santo
Island (daytime peak: 1,932kW). Based on these situations, the Data Collection
Survey was conducted by JICA in 2017, which investigated potential of
additional power generation in Santo Island. and the Preparatory Survey is
conducted to examine feasibility.

Purpose:

In order to constructe a new hydroelectric power plant and supply electricity to
the grid, the survey is being conducted, including design, environmental and
social considerations, economic evaluation and implementation plan.

Project Description:

Construction: 1) Hydroelectric power plant and its related facilities, 2)
Transmission line facilities, and 3) Access road.

Technical Facilitation including training and formulation.

Note:

The detailed designs are now under examination through the survey.

See Inception Report.

WHERE IS YOUR PROJECT
LOCATED?

Give name of island, area and
nearest town or village and other
directions.

Please also include a map clearly
showing location in relation to
neighbouring properties, coastal
or other features efc.

Photos of the project site are
helpful. Google maps can also be
used to show location.

P
Island: Espiritu Santo
Area: Downstream area of the existing Sarakata river hydroelectric power plant
including: 1) New transmission line and 2) New access road in east area of
Sarakata River.
Village: ***

2 for supporting materials including a wide area map and focused

WHAT IS THE TIMING FOR
YOUR PROJECT?

Please advise proposed start
date and duration of construction
and also the operational life of
the development.

Construction (including site preparation):

Start Date: December 2020 Duration: 14 months

Operational life: 50 years or more

See

WHAT IS THE LAND STATUS
AT THE PROJECT LOCATION?
Please tick box and provide
required details. You must
include a copy of the land lease.
For kastom land, please attach a
signed, dated agreement fo the
proposed project from the
kastom owner.

XLeased Land
Concerned area:

XlCustomary Land
Concerned area: ¢

Note: Use of the both lands will be agreed thru negotiations during the survey
process

O In the process of acquiring land

WHAT IS THE TOTAL LAND
AREA OF THE PROJECT?
Area to be used by the project.

Approx. 5 ha (Intake dam: 20m x 20m = 0.04ha, Pipe: 1,500m L x Sm W =
0.75ha, Powerhouse: 30m x 30m = 0.09ha, Access road: 6,200m L x 5m W =
3.1ha, Transmission line: 4,300m L x 2m W = 0.86ha)

“E7-3




APPLICATION FOR ENVIRONMENTAL PERMIT

3. ENVIRONMENTAL IMPACTS

Please complete this section for your project.

For all projects apart from minor projects (see schedule attached), please also fill out the
separate form: Supporting Information for an Environmental Permit.

Insufficient or unciear information will delay your application.
If you need help about compieting this section please read Guide to Completing an Environmental

Permit Application.

WHAT IS THE CURRENT
ENVIRONMENT AT THE
PROJECT LOCATION?

(such as vegetation cover, fauna,
human settlement)

Is the land already cleared or
developed?

The area covers with scrubs and weeds, and the precious and protected faunal
and floral species were not detected in the target area and its neighbours,
through the latest survey in 2017. Some endemic species were found but they
distribute at wide area in Santo Island.

Both side of Sarakata River is covered by bushes and plantation is located in the
east area of the River. The water of Sarakata River is used by local people for
leisure, and the water in downstream is used for household purposes but not for
drinking. Fish can be observed.

WHAT OTHER ACTIVITIES
ARE CLOSE TO YOUR
PROJECT LOCATION?

(such as neighbouring land uses
and developments)

Please also include these on
your location map.

Agriculture is the main activity in and around the project area, and no
developments are found at the moment. Most lands, however, seem to leave
untouched or less used. Since the project area plays a role to generate power, it
may be said the project area could contribute indirectly to the development in
around areas.

for the location map.

DOES THE PROJECT
LOCATION INCLUDE OR IS
NEAR TO:

Please tick yes or no. If Yes,
please mark on your location
map.

Coast: Q Yes X No
River or stream, wetland: [X] Yes d No
Cultural sites: Q Yes X No
Protected areas: O Yes X No

DOES THE PROJECT INVOLVE
RESETTLEMENT OF PEOPLE
OR BUSINESS ACTIVITIES?

O Yes (Please provide details in the separate form: Supporting Information
for an Environmental Permit)

Xl No

HOW DO YOU PROPOSE TO
REDUCE OR AVOID THE
ENVIRONMENTAL IMPACTS
OF YOUR PROJECT?

Please briefly describe the steps
you will take to reduce impacts
on the environment from
construction through to
operation.

For all projects apart from minor
projects listed in the attached
schedule, please provide further
information on how you will
manage environmental impacts
in the separate form: Supporting
Information for an
Environmental Permit.

Major anticipated impacts during construction and operation are as below

[Construction phase]
Environment
1) Poliution
Air pollution, water pollution, noise & vibration, wastes soil contamination,
odor, sediment
2) Natural Environment
Fauna & flora, fishes, topography
3) Social Environment
Land acquisition/ use, water use, landscape, labor condition, accidents
[Operation phase]
1) Pollution
Noise & vibration

See Apr
measures.

for a matrix including anticipated impacts and relevant mitigation

EE7-4
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TERMS OF REFERENCE- ENVIRONMENTAL IMPACT ASSESSMENT REPORT
FOR SARAKATA HYDRO EXTENSION PROJECT, SANTO

Section 1 - Executive summary

Present a concise, non-technical outline of the proposed project and each chapter of the EIA
report. Include the results of impact assessments, the proposed management/mitigation
actions, and the conclusions reached.

Section 2 - Table of contents

Section 3 - List of acronyms/abbreviations

Section 4 = Introduction
Provide an overview of the project and the propenent, including information such as:

4.1 Project name, background and general description
4.2 Project purpose and objectives (including environmental performance objectives)
4.3 Profile of project proponent

4.4. Contact details for the proponent/project manager

Section 5 - Policy and legal framework

QOutline relevant policies and laws that apply to the project and the approvals that need to be
obtained from different government agencies, for instance:

5.1 National, provincial or customary laws and related government approvals

5.2 Industry (Tourism) sector plans, policies or codes of practice (Vanuatu Tourism
Accreditation)

5.3 Health, safety, hazard and risk management standards (e.9. DRR and Climate
change policies, Building codes)

5.4 Current agreements between government and the proponent (e.g. COM decision)
5.5 The proponent's environmental management and compliance record (proponent's
involvement in past development projects and its commitment to environmental
___management)

Section 6 - Project description and justification

Present a detailed description of the project and provide justification for its development,
covering:

6.1 Project details
- Project location, size and layout, including a description of the project’s proximity

to sensitive and fragile environment and other relevant environmental features
and resources (e.g. protected areas, schools, plantations, transport infrastructure,
cultural/heritage sites)
Maps of the project location, surrounding area and project site, illustrating
relevant environmental features and rescurces (e.9. topography, existing land
use, settlements, transport infrastructure, cultural/heritage boundaries)

- Project activities (land-based activities during pre- construction , construction
and operations stages of the project), details of the scale of the project
components (e.g. power plant house, transmission lines, access roads, etc),
infrastructure design, including technology and equipment likely to be used,
waste treatment, water systems etc.

Predicted resource and public infrastructure requirements, including rates of
extraction or usage (e.g. energy, water, labour, transport, minerals, hazardous
__materials), and any competition for resources or infrastructure that may occur
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with other projects or the neighbouring community
Predicted type and quantity of waste outputs (e.g. liquid and solid wastes, gas/air
emissions)
Implementation schedule, with key steps and tasks (e.g. timeline for construction,
operation, decommissioning, rehabilitation, closure), and expected project
lifespan
Project cost estimates and funding sources

6.2 Analysm of alternatives
Alternative project sites, designs, technologies, timelines, including alternatives
that address environmental hazards and reduce environmental impacts
Advantages and disadvantages of alternatives (e.g. cost, availability of
technology)
Explanation for choice of preferred options particularly if the preferred options
create greater environmental impacts than alternatives.

6.3 ijact benefits
Benefits accruing to the local area, island, country, region (e.g. new physical
infrastructure, employment/livelihood opportunities, improved standards of living)
Project relevance in the light of existing provincial or national development and/or
future development plans (e.g. Mational Sustainable Development Plan (NSDP))
The need for the project in the context of Vanuatu's development

Section 7 - Description of the baseline environment

Detail baseline (i.e. current or existing) environmental conditions relevant to the hydro power
extension project, power plant house, transmission lines, access roads, to develop
awareness and understanding of important environmental features, patterns and trends; to
support identification of potential impacts of the project on the environment (section B) and to
assist with the formulation of impact mitigation measures.

In detailing the baseline environment it is important to state what is known or unknown, what
assumptions have been macde, and how reliable the data/information Is. Studies or surveys
undertaken by the proponent, their consultant, or third party researchers, should be
adeguately detailed and referenced (section 13).

Where relevant, the following aspects of the environment should be described:
7.1 Climate (e.g. temperature, rainfall, flooding, drought, winds, extreme weather avents)

7.2 Topography, geology and solls (e.g. significant landscape features and
characteristics; landscape gradient or slope; land capability and availability, seismic
characteristics and earthquake; areas vulnerable to landslides, rock fall, erosion)

7.3 Land tenure, zoning and use underlying and surrounding the project (e.g.,
agriculture, sensitive habitat, community reserve, village settlement, cemetery,
schools)

7.4 Water {e.g. surface and groundwater, areas vulnerable to flooding, storm surges)
7.5 Air (e.g. existing sources of air emissions, ambient air quality)
7.6 Moise (e.g. baseline noise levels and noise pollution)

7.7 Plant life (e.g. plant species and communities within the project and surrounding
area; native, endemic, threatened, invasive or culturally-significant species, areas
subject to previous habitat clearing or disturbance)

7.8 Animal life (e.g. animal species and communities within the project and surrounding
area; native, endemic, threatened, migratory, invasive or culturally-significant
species; habitat within and adjacent to the project area suitable for species of
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conservation significance)
7.8 Human communities (e.g. residential areas; population, infrastructure; cultural
traditions; landscape and visual amenity)

7.10 Local and national economy (e.9. skills, livelihoods and employment; economic and
business conditions; major sectors and industries)

7.11 Sociallcultural resources and heritage (e.g. objects or sites of social/cultural
significance, tabu ples etc.)

Section 8 — Impact assessment

8.1 Assess and describe potential impacts of the hydro power extension project an the

environment. The impact assessment should detail negative and positive, immediate,
short-term and long-term; unavoidable, irreversible and reversible impacts, In
conducting the impact assessment give consideration to:

all relevant aspects of the environment (section 7, description of the existing
environment) and how they are likely to be changed or affected by the project,
either directly or indirectly. This should include assessment of how the project
may exacerbate environmental hazards and environmental change processes
(e.g. release of greenhouse gas emissions, contributing to climate change)

the nature of changes or affects, including negative consequences and/or
axpected baneafits

over what area, or on what scale, changes or affects are likely to take place

changes or affects that will arise at different stages of the project (e.g. during pre-
construction, construction, operation, decommissioning and closure)

8.2 Assess and describe potential impacts of the environment on the project e.g. all
relevant envirenmental hazards (cyclones, landslides, earthguakes) and

environmental change processes

Explain the methods used for impact assessment, site or field-based surveys, or review of
existing similar situations or previous studies.

In detailing impacts it is important to acknowledge what is known or unknown, what
assumptions have been made, how reliable the data and analyses are, and whether any
information deficiencies or uncertainties have influenced the conclusions reached.

Section 9 - Cumulative impacts

Examine the project in the context of previous, existing and reasonably foreseeable future
developments. This will help to ensure that the project's potential impacts are not considerad
in Isolation and that cumulative impacts are identified as far as possible,

Cumulative impact assessment can include an evaluation of changes in:

1.1 Social and community dynamics (e.g. size of human population, traffic volumes,
other social issues)

1.2 Economic conditions (e.g. industry development, job opportunities, cost of living)

1.3 Developments and activities within proximity of project site in the future

Section 10 -~ Environmental Management and Monitoring Plan (EMMP)

Provide a Envirenmental Management and Monitoring Plan (EMMP), including a detailed
discussion of the mitigation measures that can be feasibly undertaken, and explain how
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these mitigation measures will address or reduce the anticipated negative impacts.

The EMMP should cover all phases of the project, from construction through to operation,
decommissioning, closure and post-closure (where relevant).

Recommended topics to be included in the EMMP document:

10.1 Environmental performance objectives for the project

10.2 The proponent's environmental management monitoring framework, i.e. who will
have responsibility for overseeing the EMMP, the implementation of different
mitigation measures, incident response, environmental monitoring and reporting

10.3 Specialised management plans (e.g. a waste (solid & liquid) management plan, a
water management plan, an erosion and sediment control plan, a disaster
management plan,)

10.4 A detailed monitoring plan, including performance criteria for measuring the extent
of environmental impacts, and/or the success of mitigation measures; and for
ensuring early detection of impacts. Monitoring should cover impacts of the project
on the environment

10.5 Environmental management expectations and requirements to be placed on project
contractors (Contractor's environmental management plan)

10.6 The names of the government agencies the proponent will report their project
activity outcomes and monitering results to

10.7 Staffing and equipment requirements, allocated budget, and any training
programmes or capacity development necessary to ensure successful EMMP
implemeantation

10.8 A process for responding to unanticipated or emergency incidents

10.9 A process for managing and responding to stakeholder concerns or complaints

10.10 Compensation measures for affected parties for impacts that cannot be mitigated

or adequately managed
It is advisable to cross-reference differant elements of the EMMP to relevant text in the EIA
report. The EMMP can be in table format for clarity of users.

Section 11 —Neighbouring community, land/resource owner and wider stakeholder
consultation

Supply details of consultation activities, including:

11.1 How the nelghbouring community, land/resource owners and other stakeholders

have been identified

11.2 Meetings, workshops or other forms of consultation held to date, or to be organised

in the future

11.3 The outcomes of consultation, including issues and concerns raised by different
groups or affected parties

11.4 Proposals for addressing issues and concerns raised, and for keeping the
neighbouring community, land/resource owners and other stakeholders informed of
project activities -

Section 12 = Conclusions and recommendations

Present the main conclusions of the EIA report and the proponent's suggested
recommendations for progressing their project, including key environmental management
and mitigation measures that should be undertaken.

Section 13 - Disclosure of consultants

State the names and contact details of all consultants responsible for preparing the EIA
report, and the services or work they completed.
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Section 14 - References

Appropriately reference all information sources that have been used or consulted during EIA
report preparation (e.g. using the Harvard referencing system).

Section 15 — Appendices

Include appendices that support the main text and that do not contain unnecessary
information. Appendices may present;

- Relevant environmental studies and reports

- Detailed technical information including detail designs and plans

- Atable listing how the TOR have been addressed, cross-referenced to relevant
sections of the EIA report

- A table listing environmental mitigation/management commitments made by the
proponent

- Evidence of project support/approvals from Government, provincial, community and
landowners

- List of those consulted and their views
Other relevant information (lease documeants ete...)

Th|s technical information and any suppaorting reports may be bound in a separate

volume of appendices for ease of production and assessment by regulators.

GENERAL ADVICE FOR EIA REPORT PREPARATION

- The EIA report should be based on a level of analysis and detail that reflects the
significance of the project's potential environmental impacts, and that allows
government and interested stakeholders to clearly understand the project’s likely
environmental consequences

- Information provided in the report should be objective, clear and easily understood by
the general reader

- Different sections of the TOR may be combined or re-ordered, if this helps to present
information in a clear and logical manner

- Maps, plans and diagrams should be prepared using an appropriate scale, resolution
and clarity

- Technical jargon should be avoided or accompanied by a clear, understandable
explanation
Cross-referencing should be used to avoid unnecessary duplication of text
Spatial data presented in the report should be provided to government as importable
Geographic Information System shape files

BEFT7-9
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GOVERNMENT OF THE GOUYERNEMENT DE LA
REPUBLIC OF VANUATL REPUBLIQUE DU VANUATU
DEPARTMENT OF DEPARTEMENT DE
ENERGY L'ENERGIE

PRIVATE MAIL BAG 9067, SAC POSTALE PRIVEE 9067,

LINI HIGHWAY, METEQ COMPLEX LINI HIGHWAY, METEQ COMFLEXE
NAMBATU, PORT VILA, VAHUATU } NAMBATU, PORT VILA, VANUATU
TEL: {678) 25201 f 533 3840, r'!’}:‘;'i\ TEL: (678) 25201 f 533 3840,
E-GOV PH: 3900 E-GOV PH: 3900

Consultation meeting with Central Santo Land Owners — 2"4 Phase
of Sarakata Hydro Preparatory Survey

Date: 20 November 2018 Time: 10:00—12:30 hrs

Venue: Sanma Province Chamber, Luganville, Santo

Matthew Tasale (DoE), Manses Fatdal (Dept of Lands Santa),
Benuel Tabi (Dept of Lands Santo), Prosper Buletare (A/SG
Sanma province), Maurice (CTF survey), Ler ( CTF Survey),
Attendees: Antoine (CTF Survey), Takao Saruhashi (NewJEC_JICA
contractor), Nauko Yoshinari (NewJEC_JICA contractor),
Yuichi Sano (NewJEC_JICA contractor), Kasso Kalmet (VUI),

Land owners/claimants (see section below on the names)

Background:

The Department of Energy (DoE) of Vanuatu and the Japan International Cooperation Agency (JICA),
have commenced on the second phase of the Sarakata Hydro plant.

A preparatory study will be conducted by JICA with assistance from DoE, other related Government
agencies and the Vanuatu Utilities Infrastructure (VUI). The aim of the Preparatory Survey is to
provide a basic document necessary for the appraisal of the Project by the Government of Japan
(Gol) and JICA.

The Preparatory study involves, technical contractors conducting topographic, geological and
hydrographical survey of the proposed site downstream of the existing Sarakata power station.

In light of these preparatory activities, concerned land owners/chiefs need to be made aware of
these developments in their land.

On Friday 16™ November 2018, a consultation meeting invitation letter was served to 12 custom
owners/chiefs at their respected locations. See annex 1a, of a sample letter served to the custom
owners/chiefs and annex 1b of the log book recording receipt of letter.

Page 10of9
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Land owner/claimant Attendees:

Land owners/claimants served with Land owners/claimants present in meeting

Consultation meeting invitation letter

1. Family Toserkite (Samansen area) Erick Toserkite

2. Family Bensive Tosu (Fanafo area) Sakias Tosu

3. Family Tangis (Fanafo village) Newman Tangis

4. Family Jeffrey Sul {Monix hill) Absent

5. Family Franky Stevens (Fanafo village) Franky Steven

6. Family Tari Buluk (Fanafo village) *Chief Tari Buluk

7. Family Mathias (Sarakata) Absent

8. Family Loi (Sabi Area) Absent

9. Family Rukon Perei (Fanafo area) Var Rukon Perei

10. PRV Representative (Fanafo area) ¥ Absent

11. Chief Victor (Beleru) Chief Victor

12. Leron({Trief) Family (Nambauk) John Trief
***Solomon Sar

*Attended but did not write his name on the Land Department Consent form
** Lesses
*** Land claimant not served with letter but attended

See annex 2, copy of the Department of Lands consent form, confirming the land owner/claimants
(representatives) presence in the consultation meeting.

Agenda:

Awareness to concerned land owners on the Preparatory Survey works of the Sarakata Hydro phase

two.
Presentation:

The awareness was conducted by the Government through the DoE. See Annex 3 a copy of the

presentation slide.

Discussions and Outcome:

Eight (8) out of the twelve (12) land owner/claimant (representatives) including one lessee
presented with consultation meeting letter were present at the meeting.

The awareness was understandable to all, that the project was still at preparatory stage and
outcome of the preparatory survey will determine the realization of the Sarakata Hydro project
phase two.

All the land owners/claimants present gave their consent on works of the preparatory survey to

commence.

Family Bensive Tosu, raised concern on an agreement between the Government and the family in
2005 regarding the existing Hydro station. A copy of the agreement was handed to DoE

representative for DoE to respond accordingly.

Page 2 of 9
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Discussions extended to local labour support to the contractors during the preparatory survey. It
was agreed for a committee to be set-up by the land owners/claimants which will oversee the
recruitment of local labourers to assist the contractors. A committee was set up straight after the

meeting and below are the names of the committee members.

SARAKATA HYDRO PHASE TWO COMMITTEE
Name Contact
Mewman Tangis 5337850
Solomon Emil

Philimon Loe
Sakias Tosu 5334677
John Trief

Page 30f 9
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Annex la

GOVERNMENT OF THE GOUVERNEMENT DE Lo
REPUBLIC OF VANUATU REPUBLIGUE DU VANUATU
DEPARTMENT OF DEPARTEMENT DE
ENERGY LENERGIE

PRIVATE MAIL BAG 5087, SAC POSTALE PRIVEE G067,

LINI HIGHWAY, METED COMPLEX
NAMBATU, PORT VILA, VANUATU MAMBATU, PORT VILA, VANUATU
TEL: {678} 25201 / 535 3840, - TEL: (678) 25201 / 533 3840,
E-GOV PH: 3200 E-GOV PH: 3900

LINI HIGHWAY, METECQ COMPLEXE

g Ref:
Vagre Ref-

Our Ref
Notre Aef Oote; 16" November 2018

Family Bensive
Eapafo Village
Central Santo

Dear Bensive,

iubje: pnsultation meeting blp Survey study lo
I
Me stap write follem bigfala toktok lo subject antap.

Government through lo Department blo Energy emu appreciatem bigwan presence blo you lo
meeting 13 blo meker awareness lo survey study blo second stage blo Sarakata Hydro power
plant.

Bae meeting blo yumi enu stap lo:

Ples - Sanma Province Headguarters
Day - Tuesday 20® November 2018
Time - 10:00 am

Me talem thank you lo understanding blo yu mo highly appreciate japos wan representative
blo family em save present lo meeting.

Thank you fumas,

David Gibson

Acting Director

Department blg Energy

Ce: Secretary General, Samma Province
Ce: Santo Lands Department

Ce: Area Admmmstrator, Fanafo Canal
Ce: Provincial Planner, Sanma Province

Page 4 of 9
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GOVERNMENT OF THE GOUVERNEMENT DE LA
REPUBLIC OF VANUATU REPUBLINUE DU VANUATU
DEPARTMENT OF DEPARTEMENT DE
ENERGY L'ENERGIE

PRIVATE MAIL BAG 9067, SAC POSTALE PRIVEE 9067,

LINI HIGHWAY, METEQ COMPLEX
NAMBATLU, PCRT VILA, VANUATU NAMBATU, PORT VILA, VANUATU
TEL: {678) 25201 f 533 3840, i TEL: (678) 25201 /533 3840,
E-GOV PH: 3900 E-GOV PH: 3900

LINI HIGHWAY, METEDC COMPLEXE

Second Consultation meeting with Central Santo Land Owners — 2"
Phase of Sarakata Hydro Preparatory Survey

Date: 5 December 2018 Time: 09:00—11:00 hrs

Venue: Sanma Province Chamber, Luganville, Santo

Matthew Tasale (DoE), Manses Fatdal {Dept of Lands Santo),
Barthelemy M. Helene (URA Santo), Matthew Walter (A/SG
Sanma province / PSC Office), Tommy Kalfau (Physical
Planner, Sanma Province)), Graham Lele (CLMO Santo),
Johnson Vuti (Sanma Province), Takao Saruhashi
{NewlJEC_JICA contractor), Nauko Yoshinari (NewlEC_JICA
contractor), Kasso Kalmet (VUI), Land owners/claimants (see
section below on the names)

Attendees:

Background:

This second consultation meeting follows on from the first consultation meeting on 20™ November
2018, conducted by the Department of Energy with the Central Santo land owners regarding the
commencement of the preparatory survey of phase 2 of the Sarakata hydro.

Meeting invitation was sent to the landowners/claimants through the Hydro committee established
at the first consultation meeting.

Following the first consultation with the land owners/claimants, JICA contractor, Newlec, and its
subcontractors performed a survey on the proposed area that the second phase of the Sarakata
Hydro is intended to be constructed.

The outcome of the survey presented the actual site locations for the power house, dam, headrace
channel, head race, penstock and the transmission lines to the main road. See annex 1 of the map.

The purpose of the second consultation meeting is to communicate this new information to the
landowners.

Page 1 of6
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Land owner/claimant Attendees:

Land owners/claimants present in meeting
Erick Toserkite Thomas

Sakias Tosu

Newman Tangis

John Trief

See annex 2, the attendance list.

Agenda:

Awareness to concerned land owners on the Sarakata hydo phase 2 facility site location identified by
the preparatory Survey works.

Presentation:

The awareness was conducted by the Government through the DoE. See Annex 3, a copy of the
presentation slide. Two new slides added to the previous slides of the first consultation to
differentiate to the landowners/claimants the assumed hydro facility sites per desktop survey to the

actual sites identified after the field survey.

Discussions and Outcome:

The meeting explained that the second consultation meeting is not the last, as there will be more
survey to be conducted in 2019 which will entail more consultations.

The second consultation was specifically to communicate the location of the Hydro facilities

identified during the preliminary survey works.

It was communicated, that from the survey it became clear that most of the interested land to be
used for the Hydro falls under the PRV plantation existing lease but which will be confirmed through
a survey plan which is the next step forward.

The representative of the four land owners present in the meeting appreciated the works carried out
so far, moreover, that new findings from the field survey could be shared to them. They also
appreciated that all communications to landowners was channeled through the committee.

The Hydro landowner committee had a separate meeting after the consultation meeting to appoint
member for the executive positions. See below table the names and positions.

SARAKATA HYDRO PHASE TWO COMMITTEE

Name Executive Position Contact
Newman Tangis Secretary 5337857
Solomon Emil Member
Philimon Loe Member
Sakias Tosu Chairman 5334677

Page 2 of 6
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John Trief | Vice Secretary

Erick Toserkite Thomas Vice Chairman 5445768

Annex 1
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MINUTES OF MEETING

Project Title: Preparatory Survey for the Sarakata Hydropower Plant, Espiritu Santo, Republic
of Vanuatu- Environmental and Social Impact Assessments

Purpose: Stakeholders | Meeting No: 1 Date: 17 June 2019
Consultation Venue: Natoto Village
Nakamal (above existing
Sarakata Hydropower
Plant
Attendance: Sakias Tosu | Apologies: None
(Chairman, Landowners

Representative) Vira, Chief Bensiu
Tosu, Talai Tosu (Amos), Jerry, Simo
Tosu, Pierrot  Tosu,Niahensley,
Kristiong, Allan  Tosu, Ben,
Christopher, Allan Aru, Nikson,

Loga Berryaruaru, Antril, Remy
Tosu,

Consultants: Emest Bani and Angus
Bani

Proceedings: The Meeting commenced with an opening prayer by Talai Tosu. Chief Bensiu
welcomed the consultants and the members of the community fo the meeting and reiterated the
importance of the project to the people of Natoto Village, Fanafo, Luganville and Sanma
Province. He referred to the existing hydropower project that when consultations were held, it
was a challenge as people did not know then what a hydropower plant is and what benefits
would be derived from its operations. And now that the people have lived and enjoyed the
benefits provided by the hydropower plant, it is in their interest to ensure that the proposed
project is implemented. He continued by saying that his people fully support the proposed
project.

Item Description Action Date Required

1 Landuse: Part of the | The Vanuatu Government | Before any physical work
proposed land is leased fitle | (DoE/MoCC & Mol) is | commenced at the
(Title No, 04/2613/003) to | responsible for sorting out | proposed project site
David Russet and part is | the land issue
custom land. In the lease
agreement, the lessors have
the right to fish and bath in
the natural waterways. The
Chief said that this has been
an on-going activity of the
villagers even after the
existing hydro power plant
was constructed.

2 Fishing Grounds: Sakana | Issues to be highlighted in | During construction phase
Tosu, Chairman of landowners | EIA and SIA reports as part
representative  raised some | of the Environmental
concerns about damages to | Management Plan

fishing grounds, soil erosion
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upstream and decrease in water
level. He said if the proposed
project could consider the
existing impacts the community
is facing and try to avoid similar
during

impacts construction

phase

Secret Sites: There were no
secret sites reported for the
proposed project area

During clearing of sites for
the project. any  sites
identified by the contractor
must be reported to the
Vanuatu Cultural Centre.

During construction phase

4 Water Supply: Talai Amos | For government’s | Vanuatu government
(Tosu) has expressed concern | consideration (DoE/MoCC. DGMMWR. &
about water supply for the MoL) to consider options and
community around the project report back to the villagers
site. He queried about whether
the project would be able to
provide water supply to the
community. Currently they
have to walk down to the
existing power house to fetch
water and do their washing.

5. Quarry Permit: The | Any land owner interested in | Interested land owners should
landowners have indicated that | supplying quarry materials | apply to the DGMMWR now
there is land available for | for access roads and the | before physical works
quarry for base course of | overall project components | commence at the site
development structure. They | must apply for a quarry
are prepared to provide quarry | permit
materials provided that they
have an approved Quamry
Permit and License from the
Department of Geology. Mines,

Minerals and Water Resources
(DGMMWR)

6. Water Permit: In accordance | The confractor for the | The contractor for the
with the Water Resources | proposed project will be | proposed project will be
Management Act. a Water | responsible for applying fora | responsible for applying for a
Permit will be required by the | Water Permit Water Permit for use of water
contractor of the project. from the river from the

DGMMWR

7 Communication/Information: | National and Provincial | At all level of consultations

It has been agreed that any | Governments, project | and discussions from now

information concerning the
proposed hydropower project
must be communicated through
the committee established with
representatives of all land

OWIning groups.

proponent. consultants must
all liaise with the committee
established with
representatives of all land

OWning groups.

until the project approval.
constiuction and operation

phase.
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Next Stakeholders workshop

will be confirmed by

consultants

EIS/SIA  Consultants
confirm date of
stakeholders consultation.

to
next
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MINUTES OF 4™ CONSULTATION MEETING

4" Consultation Meeting
For
Environment Impact Assessment (EIA)
&
Social Impact Assessment (SIA)

PREPARATORY SURVEY ON THE PROJECT FOR THE
CONSTRUCTION OF HYRDOPOWER STATION IN ESPIRITU
SANTO ISLAND

December 2020
Department of Energy

Japan International Cooperation Agency — JICA

4'*h Consultation Meeting for Environmental Impact Assessment
(EIA) & Social Impact Assessment (SIA

Pagelof5
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Date: 16" December 2020
Venue: Sanma Provincial Headquarter Chamber, Luganville, Santo
Time: 10:40 am

This was the 4™ and last Consultation Meeting held with the representatives of
the landowners, the community leaders, the Government and the Provincial
Government representatives on the proposed project for the construction of
hydropower plant in Santo island. The purpose of this consultation was to
report on the EIA and SIA findings and Land Acquisition process and status.

The list of meeting attendants is given at the end of the minutes.

A. Prayer and Introduction: By DOE (Matthew Tasale)

- It was noted that due to the Covid’19, the progress of the project works
had slowed down.

- During the 3™ consultation it was informed in that meeting that an EIA &
SIA will be conducted. And today is the presentation of the findings of
the environmental and social assessments.

B. Introduction of the Agenda: By DOE (Matthew Tasale)

1. Objectives of Today’s Meeting

2. Outline of the Project
(1) Basic Design

(2) General Construction Works
(3) Past Consultation

3. Result of the Environmental Impact Assessment (EIA)
4. Outline of the Land Acquisition Plan
5. Questions & Answers and Open Forum

C. Objectives of the Meeting: By DOE (Matthew Tasale)

1. Explain the outline of the New Sarakata Hydropower Project and the
implementation schedule

2. Share the results of the EIA and SIA survey

3. Encourage the participation in the pre-construction stage for the
acceptance of the project

D. Outline of the Project (Basic design): By DOE (Matthew Tasale)

Mr Tasale took the meeting through:

1. The Basic design of the project

2. The main facilities of the project

Page 2 of 5
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The access route

The transmission line

The general construction works

The results of the past consultations (1%, 2™ & 3" consultations)

o unhkw

After DOE taking the lead in the above features of the project, the Department
of Environment, Protection & Conservation (DEPC) presented the findings of
the EIA and the SIA in the meeting.

E. Result of the Environmental Impact Assessment (EIA) and the Social
Impact Assessment (SIA): By DEPC (Ms Julie Vatu)

Before going through the results of the EIA & SIA, Ms Vatu made these

remarks:

- Mr Ernest Bani was the main person that conducted these assessments
but due to his passing away, she came in as the Environmental Impact
Assessment Officer (EIAQ) of the DEPC to present the results that have
been identified.

o She then went through the
results of the EIA & SIA

1. Result of EIA evaluation (Pollution)

2. Mitigation measures (Pollution)

3. Environmental Management &
Monitoring Plan (Pollution)

4. Result of EIA evaluation (Natural)

5. Mitigation Measures (Natural)

6. Environmental Management &
Monitoring Plan (Natural)

7. Result of evaluation (Social Environment)

8. Result of the evaluation (others — such as working conditions, accidents &
global warming)

9. Mitigation measures (Social Environment & Other)

10.Environmental Management & Monitoring Plan (Social Environment &
Other)

F. Outline of the Land Acquisition Plan: BY DOE (Matthew Tasale)
The DOE led the meeting on the outline of the land acquisition plan.

Page 3 of 5
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1. Outline of the Land Acquisition plan (land acquisition, lease from PRV &
easement)

2. Summary of the progress. It was noted that the land acquisition process
has reached only Schedule 3. To proceed further to Schedule 4, it will
need proper survey plan of the project site subject to completing the
detailed design.

3. Types of Loss and Compensation Coverage

4. Grievance and Complaints Redress Mechanism (GRM)

5. Land Acquisition Plan Schedule

G. Questions & Answers And Open Forum

After the presentation of the EIA & SIA results by DOE and DEPC, the
meeting was opened to hear questions, opinions, comments and ideas from
the people present in the meeting.

H. Questions, Opinions, Comments & Ideas: Open Forum
1. The Project
o The representatives of the land owners present including the
representative of Sanma Provincial Government fully supported
the project and want to see that it is implemented according to
plan, to take into consideration the EIA & SIA findings and their
environmental concerns.

2. Environment (Pollution, Natural, Social)

o The representatives of the land owners expressed their concerns
about the damage to the environment and want to see that they
are compensated for these adequately.

= The DEPC officer explained that during the project
construction they will have in place the Environmental
Management & Monitoring Plan which they will regularly
use to monitor the project construction. This EIA and SIA
study is to address their concerns.

=  During the construction there will be negative impacts to
the plants and animals in the project area but these will be
restricted only inside the construction area.

= EIA study has shown that there’s no existence of vulnerable
animal, bird and fish species inside the construction area.
However if any vulnerable species are identified on site
during construction, they will be safely remove and place
elsewhere

Page 4 of 5
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= Valuable trees inside the construction area will be
compensated according to their market values

3. Land Acquisition (Compensation)
o The concerns of the land owners and their desires should be put

inside the conditions of the land acquisition

o The representatives of the land owners want the Government to
identify the rightful land owners for the land that the project will

be located in.

4, Others

o The representatives of the land owners want to have a meeting of
understanding with the Government and the Project Contractors
before the construction begins

o The land owners want to have a meeting of understanding with
the Government before the operation of the new power plant

I. Attendees of the 4 Consultation Meeting

Name

Title (Responsibility)

Village or
Office

Contact
(Mobile/Address)

1 Sackias Tosu

Custom Owner Rep
(also Sanma Province
elected Councillor)

Fanafo village

2 Jeffery Sul

Custom Owner Rep
(also Sanma Province
elected Councillor)

Fanafo Monexil
village

3 Newman Tangis

Custom Owner Rep

Fanafo village

4 Leo Moli Newlec Local Port Vila
Consultant

5 | Tommy K. Wnele Senior Planner Sanma Province

6 Erick Jubilee

7 | Tom Loy Chapuis (Shapi)

8 Didier Joel Consumer Officer URA Luganville

9 Benuel Tabi Lands Officer Dol Luganville

10 | Julie Vatu EIA Officer DEPC

11 | Matthew Tasale Manager DOE

Electrification

END OF MEETING:

12:25 pm
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[ 8 8 14 22 2 || TTTTeeell -l
20|
= 10 50/14 50/14 88
21| Dep.20.0 -25.5m: Stiff coral
e limestone 17 30 50/3 50/18 83
22ld Coarse sand mixing V\{I'(h limestone
::: fragments, pale greenish gray. =09 £0/9 167
23| Ty
= 50/12 50/12 125
2445
= 50/11 50/11 136
25 .:.
e 50/14 50/14 88
_26| END OF BOREHOLE AT 25.5 METERS IN DEPTH
1]
28]
29
30
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A— U 7R - WB-1
Proiect : THE PREPARATORY SURVEY FOR THE PROJECT FOR CONSTRUCTION OF HYDROPOWER STATION IN
! ’ ESPIRITU SANTO ISLAND
Borehole No. WB-1 |Location HEADRACE CONDUIT Coordinate X= 72677781
Elevation(m): 121.43 GWL(m):  None (UTM, WGS84) Y= 8292483.67
Depth | Geologic D ioti SPT Blow Count N-Val Modified Graph of N-Value
(m) Column escription 1st 2nd 3rd -value N-Value Variation with depth
0
ep.0.0 - 1.5m: Residual soil w .1.0. . 2I0 . .3.0. . 4.0 . .50
lay mixing gravels, dark brown
L]
olored. 3 3 3 6 6 '
pl|= \
= T Dep.1.5 -10.0m: Soft coral 4 4 4 8 8 ®
3 = I1limestone (high weathered) \‘
= L] Coarse sand mixing Mth I|mgstone 5 5 6 11 11 \
4 [ r1fragments, pale brownish white. '
oI T ®
= - 5 7 8 15 15 /
5| ‘
oI T 5 4 6 10 10 N\
6 |y ‘
2 T 7 1 8 19 16
— o .
I = 4 8 6 14 14 !
8 T )
oI T 5 7 7 14 14 E
o| T .
= I 5 7 7 14 14 |
_10fca T »
o o 5 7 10 17 17
11] END OF BOREHOLE AT 10.5 METERS IN DEPTH
12|
3|
14
_15)
_16}
7]
1|
19
20
2
22
23]
24
_25]
_2§|
1]
28]
29
30
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A=V 7RI - WB-2

Proiect : THE PREPARATORY SURVEY FOR THE PROJECT FOR CONSTRUCTION OF HYDROPOWER STATION IN
I ’ ESPIRITU SANTO ISLAND
Borehole No. WB-2 |Location HEADRACE CONDUIT Coordinate X=  727159.05
Elevation(m):  117.06 GWL(m): -2.00 (UTM, WGS84) Y= 8292313.85
Depth | Geologic D ot SPT Blow Count N-Val Modified Graph of N-Value
(m) Column escription 1st 2nd 3rd -value N-Value Variation with depth
0 0 10 20 30 40 50

ep.0.0 - 1.5m: Residual soil (highly
eathered coral limestone
lay mixing gravels, brownish white. 3 3 8 9 9 1

Dep.1.5 -10.0m: Soft coral 5 7 5 12 12 \
limestone (high - moderately \
weathered) 6 9 10 19 19 T ,.
Coarse sand mixing with limestone b /
fragments, pale grayish white. E L

o e 6 11 14 25 25
_11] END OF BOREHOLE AT 10.5 METERS IN DEPTH
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A=V 7RI - WB-3

THE PREPARATORY SURVEY FOR THE PROJECT FOR CONSTRUCTION OF HYDROPOWER STATION IN

Project ESPIRITU SANTO ISLAND
Borehole No. WB-3 |Location HEADRACE CONDUIT Coordinate X=  727191.07
Elevation(m):  122.32 GWL(m): -3.60 (UTM, WGS84) Y= 8292108.85
Depth | Geologic Description SPT Blow Count N-Value Modified Grap_h of N-Value
(m) Column 1st 2nd 3rd N-Value Variation with depth
0

0 10 20 30 40 50

Dep.0.0 - 2.0m: Residual soil (highly

weathered coral limestone e e R R
Silt mixing gravel and sand, 3 4 7 11 11 b '\\
rownish yellow. E \
[ 4 7 8 15 15 | .:
3f Dep.2.0 -10.0m: Soft coral 1
[ limestone (high - moderately 4 6 9 15 15 ] .:
Ak weathered) 1 '
I subangular - subround sand of coral 1 Q\
i limestone flour with gravel of 3cm ) ’ 9 16 16 g
St max sized, pale gray - whitish gray. | ‘»
[ 7 11 14 25 25 | \
_6j ] b
g 10 11 16 27 27 | !
| | .
I 10 12 12 24 24 | /
8f: | ./
: 5 9 12 21 21 |
ol
: 3 4 4 8 8 : & .
10 :' | ‘e
i ] 6 8 9 17 17

_11] END OF BOREHOLE AT 10.5 METERS IN DEPTH
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A=V > 7FHARIX : WB-4

Project :

ESPIRITU SANTO ISLAND

THE PREPARATORY SURVEY FOR THE PROJECT FOR CONSTRUCTION OF HYDROPOWER STATION IN

Borehole No.

WB-4 |Location

HEADRACE CONDUIT

Elevation(m):

136.50

GWL(m):

-3.60

(UTM, WGS84)

Coordinate

X 727198.51
Y= 8292162.70

Depth
(m)

Geologic

Column

Description

S

PT Blow Count

1st

2nd

3rd

N-Value

Modified
N-Value

Graph of N-Value
Variation with depth

Dep.0.0 -10.0m: Soft coral

limestone (high - moderately

weathered)

subangular - subround coarse sand

of coral limestone with gravel of 4cm

max sized, pale brown - brownish

white.

0

10 20 30 40 50

11

11

15

15

13

13

11

11

3

10

10

END OF BOREHOLE AT 10.5 METERS

IN DEPTH
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Project :

ESPIRITU SANTO ISLAND

THE PREPARATORY SURVEY FOR THE PROJECT FOR CONSTRUCTION OF HYDROPOWER STATION IN

Borehole No.

WB-5 |Location

HEADRACE CONDUIT

Elevation(m):

128.36

GWL(m):

None

(UTM, WGS84)

Coordinate

X=  727013.12
Y= 8291748.56

Depth
(m)

Geologic

Column Description

SPT Blow Count

1st 2nd

3rd

N-Value

Modified
N-Value

Graph of N-Value
Variation with depth

T 1 Dep.0.0 -10.0m: Soft coral

limestone (high - moderately

weathered)

subangular gravel-sand mixtures,

pale brownish white.

10 20 30 40 50

13

21

16

10

10

15

15

16

16

11 20

21

41

41

10 29

14

43

28

8 8

15

15

13 32

12

44

24

15 11

16

27

27

33 16

24

40

40

.----®

END OF BOREHOLE AT 10.5 METERS

INDEPTH
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A=V 7KK : HB-1

THE PREPARATORY SURVEY FOR THE PROJECT FOR CONSTRUCTION OF HYDROPOWER STATION IN

Project: ESPIRITU SANTO ISLAND
Borehole No. HB-1 (Location HEADTANK Coordinate X=  726879.16
Elevation(m): 110.94 GWL(m):  -15.00 (UTM, WGS84) Y= 8291626.51
Depth | Geologic D ioti SPT Blow Count N-Val Modified Graph of N-Value
(m) Column escription 1st 2nd 3rd -value N-Value Variation with depth
T Dep.1.3 - 7.3m: Soft coral limestone 0 1.0 ZIO 3IO 4IO 50
: (high weathered)
| Coarse sand mixing with limestone 7 5 8 15 15 T LN
lfragments, pale brownish white. 1 Tl
] 1 e
] 20 23 19 42 42 |
] 4 .(
] 9 14 20 34 34 | K
] | :.
] 12 17 23 40 40 | L
: _ o
] 8 10 11 22 22 | H
) 10 1 8 19 19 |1 *
_7 ] | ®
] 5 8 12 20 20 | K
:|Dep.7.0 - 8.5m: Coarse sand, pale g
: E [ ]
:|brownish yellow, well sorted. 6 6 9 15 15 '
9 1|Dep.9.0 - 10.5m: Soft coral 1 .:
;[limestone (high weathered) 11 7 8 15 15 i
10 | Coarse sand mixing with limestone 1
: fragments, pale brownish white. 6 11 17 28 28 7] 4
11 1 ]
9 9 13 22 22 | /’
12 i Dep.11.0 - 19.0m: Medium coarse
] Jto fine sand, with 15 - 20% coral 6 3 20 23 12 1 '\‘
13 mestone gravel, pale brownish b AN
— ellow - white, partially including b ,.
hell fossils. 8 8 10 18 18 ] R
14 | o
:1Dep.19.0 - 19.5m: Grawelly sand of 5 7 7 14 14 i
_15} oral limestone, pale brownish | \\.
hite. 7 11 15 26 26 | ‘\\
16 ] .
ep.19.5 - 20.5m: Silty sand, 8 13 16 29 29 K
17 | partially including limestone 1 K
— agments, pale brownish white. 6 9 6 > o5 b f
8] ] .
7 10 13 23 23 | S
19 | o
6 7 9 15 15 | Y
20 | ®
6 9 9 18 18
_21| END OF BOREHOLE AT 20.5 METERS IN DEPTH
22
23]
_24
25
_2§|
1]
28]
29
30
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A=V 7KK : PB-1

THE PREPARATORY SURVEY FOR THE PROJECT FOR CONSTRUCTION OF HYDROPOWER STATION IN

Project: ESPIRITU SANTO ISLAND
Borehole No. PB-1 (Location PENSTOCK Coordinate X=  726842.85
Elevation(m): 82.4 GWL(m): -2.00 (UTM, WGS84) Y= 8291636.00
Depth | Geologic D ioti SPT Blow Count N-Val Modified Graph of N-Value
(m) Column escription 1st 2nd 3rd -value N-Value Variation with depth
0
ep.0.0 - 1.3m: Residual soil, Clay, 1IO 2I0 3.0 4.0 50
ark brown colored.
L)
3 3 4 7 7
Dep.1.3 - 7.3m: Soft coral limestone \.
(high weathered) 4 7 9 16 16 ;
Coarse sand mixing with limestone /
i i ]
fragments, pale brownish white. 3 5 7 12 12 f
Dep.2.3-3.5m: High contents of ®
clayey particles. 2 S 8 13 13 \
[ ]
Dep. 3.5 - 4.0m: A boulder of hard 6 9 6 15 15 !
limestone. .,‘
5 7 7 14 14
\,.
12 11 18 29 29 Pt
ep.7.3 - 12.0m: sea-shore deposits .’,/’
ithout coral limestone. 3 3 5 8 8 1
ep.7.3 - 7.5m: Old soil (dark brown
colored clay). &
10 Dep.8.0 - 9.0m, 11.0 - 12.0m: ! ! &l 16 16
Coarse sand, pale yellowish. »
Dep.9.0 - 11.0m: Sandy silt, dark 9 12 16 28 28 i
11 greensih gray. &
5 5 6 11 11 I
Dep. 12.0 - 13.0m: Sandy silt, dark 33 50/5 50/5 300
13 greenish gray, mixing with shell -
fossils. 12 16 28 44 44 \
14 h
Dep.13.0 - 15.5m: Siltstone, Q\
greenish gray, mixing with shell 15 22 26 48 48 "
15 fossils. \
12 20 30/13 50/28 54
_16] END OF BOREHOLE AT 15.5 METERS IN DEPTH
7]
1|
19
20
2
22
23]
24
25
_2§|
1]
28]
29
30

GEL 7-44



A—U 7RI : PB-2

Borehole No. PB-2 |Location POWERHOUSE Coordinate X=  726812.55
Elevation(m):  79.10 GWL(m): -3.80 (UTM, WGS84) Y= 8291636.61
Depth | Geologic D ioti SPT Blow Count N-Val Modified Graph of N-Value
(m) Column escription 1st 2nd 3rd -value N-Value Variation with depth
0
| Dep.0 - 3.0m: Debris flow deposit, 1.0 2.0 3.0 4.0 50
1 subangular gravel of limesotne
— fragments mixing with clay, brown 3 20 12 30 6
P colored. \
— [ ]
5 50/4 50/4 10 |
3 .
Dep.3.0 - 4.0m: Hard coral 10 "\
limestone (a boulder). \
Dep.4.0 - 5.0m: Grawelly limestone, 5 6 7 13 13 .\
brownish yellow.
»
6 10 12 22 22 \
6 Dep.5.0 - 9.5m: Sandy siltstone \
mixing with limestone fragments, 4 11 15 26 26 ..
7 dark greenish gray. '\‘
2
Dep.9.5 - 10.0m: Grawelly coral 10 13 14 27 27
8 limestone. .
6 6 8 14 14 T
9
13 50/5 50/5 300
10Frrrrra
4 17 33/10 50/25 60
11 Dep.10.0 - 13.0m: Sandy siltstone
mixing with limestone fragments, 21 50/7 50/7 214
12 pale greenish gray.
Dep.13.0 - 22.5m: Massiwe siltstone 19 20/11 20/11 136
13 without gravel, dark greenish gray. ®----
11 17 25 42 42 T
14 .-
e
10 10 12 22 22 N
15 ‘)
9 12 18 30 30 ,
16 o
8 10 12 22 22 N
17 \'
11 13 15 28 28 |
18 8
10 12 18 30 30 J
19 .,’
9 12 13 25 25 i
20 .'
9 9 15 24 24 |
21 |
11 13 14 27 27 ‘\‘
22 ®
8 12 17 29 29
23] END OF BOREHOLE AT 22.5 METERS IN DEPTH
_24
_25]
_2§]
21
28|
29
30
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A—U 7RI - PB-3

THE PREPARATORY SURVEY FOR THE PROJECT FOR CONSTRUCTION OF HYDROPOWER STATION IN

Project: ESPIRITU SANTO ISLAND
Borehole No. PB-3 |Location TAILRACE Coordinate X=  726786.14
Elevation(m):  73.26 GWL(m): -0.70 (UTM, WGS84) Y= 8291641.93
Depth | Geologic D ioti SPT Blow Count N-Val Modified Graph of N-Value
(m) Column escription 1st 2nd 3rd -value N-Value Variation with depth
r(Dep.0.0 -2.5m: Soft coral limestone 1.0 2.0 3.0 4]0 50
(high weathered)
Coarse sand mixing with limestone 2 3 7 10 10 e
fragments, pale brownish white. ‘\\\
e
18 23 27/5 50/20 36
3 it
Dep.2.5 - 12.0m: Siltstone, pale 6 9 18 27 27 /'
4 greenish grey, stiff. .,’
5 8 13 21 21 \
5 ’
7 10 14 24 24 K
6 o
6 9 9 18 18 !
i ;
7 9 10 19 19 \\
8 .
7 11 12 23 23 |
9 1
5 7 14 21 21 .\
10 ‘e
10 12 15 27 27 |
9 13 15 28 2 | T -
12
e 21 50/7 50/7 214
13| Dep.12.0 - 14.5m: Hard coral
= limestone mixing with silt matrix, 50/11 50/11 136
14 = L|pale greenish gray.
50/4 50/4 300
M [ N R T R s A o N S B
Dep.15.0 - 26.0m: Siltstone, 8 s 15 23 23 &1
16 greenish gray, mixing with shell ‘\‘
£ A .
fossils. 9 10 15 25 25
17 .’
10 10 12 22 22 \
18 »
10 12 15 27 27 !
19 .
12 13 13 26 26 T
20 "
10 12 14 26 26 !
21 .‘,
9 9 15 24 24 \‘
22 ‘.
9 11 16 27 27 /
23 o
8 10 13 23 23 |
24 \\.
10 17 22 39 39 !
25 &
6 18 22 40 40 \\\
26 N
13 22 28/11 50/26 58 s
27 Dep.26.0 - 29.5m: Sandy siltstone, P
dark greenish gray, mixing with shell 11 16 20 36 36 .:
28 fossils and limestone fragments. \‘\
Very stiff - Hard. o 1 > e B LN
29 .
19 32 18/10 50/25 60
30 END OF BOREHOLE AT 29.5 METERS IN DEPTH
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