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EXECUTIVE SUMMARY
•
This report presents the Initial Environmental Examination (IEE) for the Port Vila Urban
Development Project (PVUDP). The purpose of the project is to address inadequacies of drainage
and sanitation infrastructure in meeting the current demands and requirements of the Port Vila
urban and peri-urban areas.
•
The existing drainage infrastructure is mostly in a state of disrepair. Most drains lack
regular cleaning and other maintenance works, which compounds drainage problems. Many
drainage outlets along the coast lie below the mean tide level (likely due to a combination of land
subsidence and sea level rise), thus often becoming “tide-locked,” which reduces the hydraulic
‘head’ that enables rapid drainage of water from the land. These conditions have resulted in
several recurring and chronic problems, primarily frequent inundation of low-lying areas and
damage to roadways and other structures, which can lead to increased costs, inefficiencies and
loss of time for other productive activities, damage to property, and public health and safety
concerns. Drainage problems are both a cause and a result of poor conditions of roads. Thus, at
the same time that rehabilitation of drainage systems is needed, road rehabilitation in the areas
where drainage systems will be upgraded.
•
Sanitation infrastructure is in a similar poor state, and operations and maintenance are
also constrained. While public toilets have been set up at strategic locations in the urban center,
many of these facilities are in poor condition. In outlying villages and informal settlement areas,
facilities are equally poor, or worse—a large proportion of the population lack access to toilets,
and make use of crude facilities in the bush. These inadequacies create unhygienic conditions
that can lead to high incidence of diarrhea, skin infections, water-borne diseases, and other
ailments.
•
The expected impact of the PVUDP is sustained urban development of Port Vila. To
address the problems described above, the Project will produce the following outputs:
•

Improved road networks and drainage systems in greater Port Vila. This output will comprise
(i) repair, improvement and/or renewal of roads with curbs, footpaths, and other essential road
features; and (ii) provision of a new storm water drainage system and improvement of existing
drains in the highest priority flood-prone areas together with new channels. A total of 7 square
kilometers of drainage basins in five catchment areas will be supported for roads and drainage
improvements. Approximately 22 kilometers of roads will be rehabilitated within these five
catchment areas. 1

•

Improved sanitation system in greater Port Vila. This output will:improve the disposal and
treatment of sludge from domestic and commercial septic tanks through (i) improving the
management of the privately operated sludge collection and disposal system; (ii) design and
construction of a sludge treatment plant (STP) and disposal facility; (iii) transfer of the sludge
disposal site from its current location in Bouffa to a new site for disposal and treatment of
sludge (which will also be the site for a full-scale sewage treatment in the future); and (iv)
construction of a biogas plant as a clean development mechanism (CDM) 2 project as an
integral part of STP. The STP will be the first ever sludge treatment plant in Vanuatu and a
first step toward a piped sewerage system. The biogas plant will generate electricity through
capture of methane, with potential for earning carbon credits. Improved hygiene facilities in the
central area and settlement communities. This output will (i) set up a number of multipurpose,

1 The five areas are (i) Tebakor, (ii) Central Business District, (iii) Lini Highway North, (iv) Seven Stars Ohlen, and (v)
Seven Stars Anabrou.
2 The CDM allows emission-reduction projects in developing countries to earn certified emission reduction credits,
each equivalent to one ton of carbon dioxide.
i

multi-user (MPMU) sanitation facilities including toilets, washing, and bathing facilities in
villages and periurban settlements, selected on the basis of a demonstrated need and
willingness by the community to contribute to the O&M of facilities; (ii) upgrade, rebuild, or
refurbish public toilets, principally in the city center and located at major publicly owned
sporting facilities; and (iii) involve women in site selection and design of sanitation facilities
and maintenance activities.
•

Improved and strengthened capacity of government agencies and community and user
organizations to effectively and efficiently manage sanitation, roads, and drainage systems.
Training programs will be undertaken on: (a) planning and policy improvement in hygiene and
sanitation, drainage and road development such as the sanitation policy, building code, public
roads act and traffic management act; (ii) O&M, monitoring, and quality control of urban road
networks and sanitation and drainage facilities; (iii) contract management under public-private
partnership; (iv) hygiene and health education and awareness for community organizations;
and (v) household sanitation improvement with direct involvement and participation of women
and youth. Specific training will be provided on (i) gender awareness in hygiene and sanitation
for government agencies and community and user organizations, and (ii) management and
maintenance of communal sanitation facilities for women and youth groups. All training
programs will be developed and implemented in close consultation with other development
partners’ programs, such as the technical and vocational education and training of AusAID.
The approach and methodology and conduct of awareness raising, education and information
dissemination on sanitation, and hygiene and health promotion will be coordinated with
relevant agencies including non-government organizations, domestic private sector and other
interest groups such as operators of commercial and tourist vessels, and hotels and
restaurants.

•
This IEE is undertaken to meet the environmental safeguard requirements of the ADB
prior to loan approval, as articulated in the Bank’s Safeguard Policy Statement, June 2009. The
environmental assessment requirements of the government of Vanuatu are undertaken according
to a two stage process that is set out in the Environmental Management and Conservation Act
(No 12 of 2002). The Environmental Unit (EU) of the Ministry of Lands and Natural Resources is
responsible for administering the act.
•
The potential impacts of the proposed project actions are the primary subject of
investigation of this IEE, and are summarized as follows:
•

The sites where project actions are to be undertaken are developed sites within the
central business district of Port Vila and surrounding areas. It is not expected that
any declared marine or terrestrial protected areas or significant cultural sites will be
affected by project actions.

•

Anticipated impacts of the project during the pre-construction and operational phases
are expected to be negligible. Principal anticipated impacts of the project are
associated with construction-phase activities. These include short-term adverse
environmental impacts on air quality, periodic noise, impaired local access and
increased road traffic, impacts of disposal of construction spoils, and sediment
discharge.

•
Implementation of appropriate mitigation measures during all project phases—design,
construction, and operations—as specified in the Environmental Management Plan, will ensure
that all impacts are avoided and adequately mitigated. To ensure that these mitigation measures
are implemented and negative impacts avoided, the measures will be included in the contract
specifications. The mitigation of impacts during the pre-construction phase will be the
responsibility of the Public Works Department (PWD) and the contractor. The implementation of
ii

mitigation measures during the construction stage will be the responsibility of the contractor in
compliance with the bid documents, contract clauses and technical specifications. The mitigation
of impacts during the operations phase will be the responsibility of PWD, and the contractors and
communities involved in maintenance and operation of the facilities that are established under the
PVUDP.
•
Contractors’ conformity with contract procedures and specifications and implementation
of the approved Construction Environmental Management Plan (CEMP) during construction will
be carefully monitored. The contractor will be required to follow standard construction practices
and comply with a series of contractual requirements which will be monitored and supervised by
the Vanuatu Project Management Unit (VPMU) and reported to the Ministry of Finance and
Economic Management and ADB. Environmental monitoring of the project will be undertaken
regularly through the first three years of its operation to ensure that the measures are being
implemented properly.
•
The contract documents will also specify a timeframe for the compliance monitoring of
these activities. The monitoring will comprise surveillance to check that the contractor is meeting
the provisions of the approved CEMP and all other contractual obligations during construction.
The environmental specialists assigned to the VPMU will supervise the monitoring of mitigation
measures that are implemented during the construction stage, and overall compliance with the
CEMP. During project implementation, the VPMU will be required to develop an environmental
monitoring protocol for the construction period, and formulate a detailed plan; with assistance
from the engineering specialists, conduct regular environmental monitoring, including review of
daily and weekly site inspections undertaken by the contractor and items recorded by an
environment and safety officer; and prepare environmental monitoring reports covering the above
and prepare and submit inputs for the Quarterly Progress Reports.
•
The cost of implementing the environmental management components is to be
determined by the contractor, and included in the contractor’s cost proposal. Budget requirements
for monitoring of all project actions during the construction phase is estimated at approximately
US$3,000/month. The estimated total cost of monitoring (for approximately 36 months over the
construction period) is therefore US$108,000.
•
The project is expected to produce substantial environmental and socioeconomic
benefits overall, which include, among others:
•

Reduced incidence of standing water and flooding on roads within Port Vila

•

Reduced road hazards due to flooding and poor road condition

•

Reduced erosion and sediment runoff, thus improving water quality in the coastal
environment

•

Reduced risk of water-borne and vector-borne disease as a result of both (a)
elimination of standing water and (b) improved sanitation facilities and practices

•

Improved climate for tourism and other investment activities

•
While negative impacts of the project are expected to be insignificant, these will
nevertheless be carefully monitored and adequately mitigated.
•
The IEE concludes that the project complies with environmental categorization B, and
therefore, the completion of this IEE fully meets the ADB and government standards. No further
environmental study is envisioned for drainage, road, and sanitation improvements as part of the
Port Vila Urban Development Project.

iii

1.

Introduction
1.1

Project Background

1.
Port Vila is located at approximately 17°44’20” South latitude and 168°18’50” East
longitude on Efate in the archipelagic island nation of Vanuatu, Southwest Pacific (Figure 1). With
an official population of some 44,000 residents within its municipal boundaries, it is the main
population center and main seat of commerce and government for the country.
Figure 1. Port Vila Location Map

2.
The Municipality of Port Vila (Figure 2) occupies an area of 5 km² from Malapoa in the
north, the Baurfield Airport to the northeast, the Emten Lagoon to the southeast and to Nambatri
and Le Lagon in the south. The commercial area and town center constitute the Central Business
District (CBD).
3.
Port Vila has already outgrown its originally-defined urban boundaries due to substantial
population increases, rapid economic development, urban in-migration and the proliferation of
informal (squatter) settlements. The estimated population of the resulting ‘Greater Port Vila’ area
in 2009 was 58,000 residents. These factors, coupled with the lack of an infrastructure master
plan or land use plan for the city and its surrounding peri-urban areas, together with the absence
of a formal building code being followed or enforced, have resulted in ad-hoc growth, land
speculation, deforestation, weak coastal management systems, and significant inadequacies in
the provision of basic services, especially drainage and sanitation infrastructure, to the urban and
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peri-urban population. In turn, these conditions have caused tangible adverse impacts on the built
and natural environment, public health, and the overall quality of life of Port Vila‘s residents.
Figure 2. Current Municipal Boundary of Port Vila

On the map, lands included within the current municipal boundary are shown in dark blue (urban residential) and
reddish-purple (Central Business District).

4.
In response to these problems, as part of an Asian Development Bank (ADB)-funded
project preparation technical assistance (PPTA), work was initiated in mid-2010, under the Port
Vila Urban Development Project (PVUDP) to (i) evaluate current and changing needs for drainage
and sanitation infrastructure in the central business district (CBD) of Port Vila and the urban and
peri-urban environs; (ii) facilitate improved planning processes, especially for the required urban
and sanitation infrastructure, within a medium-term (15-year) planning horizon; and (iii) develop
concepts for, and examine the feasibility of, different design options for drainage and sanitation
infrastructure investment projects.

1.2

Scope and Content of This Report

5.
This Initial Environmental Examination (IEE) has been prepared to evaluate potential
impacts of proposed sanitation and drainage infrastructure improvements that have been
identified for Port Vila as part of the PVUDP PPTA feasibility studies.
6.

The specific objectives of the IEE are to:
•
•

2

assess the existing environmental conditions in the project area;
assess the proposed location, design, construction and operation activities to identify
and evaluate their potential impacts, and determine their significance;

•
•

propose appropriate mitigation measures that will avoid or minimize adverse impacts
so that residual impacts are reduced to acceptable levels, and incorporate these
measures into an environmental management plan (EMP); and
propose a monitoring plan to record compliance with the EMP.

7.
The scope of the IEE is intended to encompass all impacts that are relevant to the
proposed actions, and that, based on the best information available, could occur (i.e., those with a
reasonable or high degree of possibility or probability). The IEE does not consider impacts that
are highly unlikely, or external to the proposed project actions, unless such impacts could be
considered to be cumulative impacts that are influenced by project actions.
8.
The IEE is based on field studies, consultations, and review of technical reports and other
secondary sources of information. A list of references utilized in the preparation of the IEE is
contained in Annex A; a list of persons consulted is included in Annex B. Design details have
been provided by the PPTA team’s engineering specialists. Public consultation was undertaken
as part of the IEE and poverty and social assessment (PSA) process to determine community
attitudes to the possible development.
9.
The report structure generally follows the format outlined in Appendix 1 of ADB’s
Safeguard Policy Statement (SPS; June 2009). The IEE is organized as follows: Chapter 1
provides an introduction to the assessment. In Chapter 2, background information on the policy,
legal and institutional context for environmental management is provided. Chapter 3 gives a
summary of the proposed project actions, including a discussion of the alternatives considered.
Chapter 4 presents a broad discussion of the project environment, including its physical,
biological, and social/cultural components. In Chapter 5 the processes that were undertaken for
consultation and disclosure are described. Chapter 6 presents the assessment of project impacts
in all stages (preconstruction, construction, and operation), and based on the impacts that have
been identified, prescribes mitigation measures. Chapter 7 contains an Environmental
Management Plan which identifies responsible parties and defines the steps that will need to be
taken to monitor the project, mitigate impacts, and address grievances during the course of
project implementation. Chapter 8 contains the concluding findings and recommendations.

2.

Environmental Policy, Legal, and Administrative Framework
2.1

ADB Safeguard Policies

10.
Safeguard requirements or policies are generally understood to be policies and processes
that seek to avoid or minimize adverse environmental and social impacts of project development,
or the development process in general. Safeguard policies are the cornerstone of the assistance
provided to developing countries by their development partners. The safeguards included within
ADB’s policy include safeguards for environment, involuntary resettlement, and indigenous
peoples.
11.
This IEE has been carried out to ensure that potential adverse environmental impacts are
addressed according to the ADB’s Safeguard 1 – Environment. The ADB’s SPS has been used to
classify the subproject as a Category “B” project, which requires an IEE.
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2.2

Legal and Policy Framework

12.
Vanuatu’s Constitution holds that it is a fundamental duty of all “to protect the Republic of
Vanuatu and to safeguard the national wealth, resources and environment in the interests of the
present generation and of future generations.” To implement this constitutional provision, the
Government is empowered to enact specific laws and create institutions to protect and manage
the environment.
13.
The principal legislation is the Environmental Management and Conservation (EMC) Act
No. 12 of 2002. The main parts of the Act deal with (i) administration; (ii) environmental impact
assessment; (iii) biodiversity and protected areas; and (iv) offenses under the Act. The Act
provides for a department to develop, implement, and coordinate the Government’s environmental
policies and programs. The Act makes it mandatory to (i) prepare and publish a national state of
environment report at least once every ten years and (ii) maintain a publicly accessible
environmental registry. The Act provides for establishment of a Biodiversity Advisory Council, and
specifically covers the issues of bio-prospecting and community conservation areas. A listing of
other legislation, policies and programs that relate to environmental management is presented in
Annex C. This Annex also includes a listing of major international environmental agreements to
which Vanuatu is a signatory.
14.
The government’s policy on environment and conservation is to provide an affordable
framework of environmental protection and compliance within Vanuatu. This policy has been
concretized through the enactment of the EMC. The law applies throughout Vanuatu and includes
its lands, air and waters. Under this Act it is mandatory for any development proposal or
application to be the subject of a Preliminary Environment Assessment (PEA) to be carried out by
the Ministry, Government Agency, Provincial Government or Municipal Council to which it is
submitted. Subsequently, on the advice of the Director of the Department of Environmental
Protection and Conservation, an Environment Impact Assessment (EIA) may need to be carried
out before any local or national authority gives its consent to developers and project proponents.

2.3

Department of Environmental Protection and Conservation

15.
The Department of Environmental Protection and Conservation (DEPC) of the Ministry of
Lands, Survey, Environment, Energy, Minerals and Water Resources (LSEEMWR) 1 is the main
government institution dealing with environmental matters. The DEPC is responsible for the
administration and enforcement of the EMC Act (described above).
16.
The department currently consists of 10 permanent staff, headed by a Director who
reports to the Director General of the Ministry of LSEEMWR, who himself reports to the Minister.
Permanent technical staff include a Principal Biodiversity and Conservation Officer, a Senior
Conservation and Parks Officer, a Senior Environmental Impact Assessment Officer, a Senior
Pollution Prevention Officer, a Senior Information and Education Officer, a Senior Compliance
Officer, and a Sanma Environment Extension Officer. The organization chart for the Department is
shown in Annex D.
17.
Currently the DEPC also has 7 officers recruited to work on specific projects with external
funding. These cover Biosafety and Invasive Species, Integrated Coastal Zone Management,
1 This title of this ministry is conventionally shortened to “Ministry of Lands and Natural Resources.”
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Ozone Management, and Chemical Management. There have also been discussions with other
government departments, including forestry and fisheries, to move staff with environmental
responsibilities from those departments to the DEPC.
18.
The DEPC operates at the national level from its main office in Port Vila and has an officer
based in Luganville, Santo. It does not have offices and personnel in other provinces but certain
environmental management and monitoring functions can be delegated to provincial
administrations, if and when they have the resources and capacity to conduct such activities.
19.
With the enforcement of the EMC Act, the DEPC is mandated to take action on
environmental issues. One of the main roles of the DEPC is related to the provision of mandatory
Environmental Impact Assessments for all projects taking place in Vanuatu. Due to the particular
nature of environmental issues, environmental responsibilities are shared by various
governmental institutions for they are mandated to enforce regulations or because they are
directly dealing with environment related issues.
20.
While EIA is required under the EMC Act for all projects, there are as yet no implementing
rules and regulations to support the Act. Thus, in practice, the DEPC lacks the authority for site
inspection, enforcement, and other actions that would be needed to implement the Act. In
addition, the Department has very limited capacity, both in terms of human and financial
resources, to ensure that adequate assessment and monitoring of projects is carried out.

2.4

Other Institutions with Relevant Environmental Management
Mandates

21.
Due to the cross-cutting nature of environmental issues, many environmental
responsibilities are shared by various governmental institutions across various sectors. Some of
the principal agencies having such responsibilities (confined mainly to those with greatest
relevance to the proposed project) are briefly described here.
22.
The Public Works Department (PWD) of the Ministry of Infrastructure and Public Utilities
(MIPU), has the overall responsibility for maintenance of drainage systems and roads in Vanuatu.
The department liaises very closely with the DEPC for new projects, to ensure that they comply
with the provisions of the Environmental Management and Conservation Act. The PWD is the one
of the implementing agencies for the proposed PVUDP.
23.
The Vanuatu Meteorological Department, another department of MIPU, is responsible
for providing weather information to the public, including reports on cyclones, tsunamis, and
seismology. The department is also the secretariat of the National Advisory Committee on Climate
Change which advises on climate issues. While there is no specific legislation dealing with climate
change, this is recognized as a crosscutting issue that has importance for activities in all sectors.
24.
The Department of Geology, Mines and Water Resources (DGMWR), in the Ministry of
Lands and Natural Resources, is responsible for the protection, management and use of water
resources in Vanuatu. This includes surface water, groundwater, and coastal waters. The
DGMWR, through the Minister responsible for Water Resources, has the power to declare any
area to be a Water Protection Zone (WPZ) to (i) conserve or protect any significant water
resource; (ii) conserve or protect any water resource used or intended for water supply; (iii)
promote the protection, management or use of water in rural and urban areas; or (iv) deal with
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any emergency which may affect the water supply. The ADB PVUDP area also includes a portion
of an area designated as a WPZ.
25.
The DGMWR also operates an analytical laboratory that has the capability to conduct
water quality analysis. The department also has other mandates relating to mines and mineral
resources.
26.
The Physical Planning Unit of the Ministry of Internal Affairs has overall responsibility for
exercising planning controls for Vanuatu. Its mandated functions include urban development
planning and foreshore development planning.
27.
The Department of Forestry, in the Ministry of Agriculture, Forestry, Fisheries and
Livestock, is responsible for the protection, development and sustainable management of forests,
and regulation of the forest industry. A Conservation Unit exists within the Department of Forests
to implement the terms of the Forestry Act (No. 6 of 2001). Custom owners may apply in writing to
the Minister responsible for Forests to declare a forest located on their land as a Conservation
Area. The Minister must be satisfied that the particular area of forest has particular scientific,
cultural, social or other special value for the community and future generations before granting the
request to declare it a Conservation Area. The effect of such a declaration prohibits all
commercial operations within that area, as long as it remains registered as a Conservation Area.
The ADB PVUDP area does not cover any areas which have been identified to have significant
conservation status, however, the maintenance of functional forest cover in the area surrounding
Port Vila has implications for erosion, runoff, and drainage.
28.
The Department of Fisheries, in the Ministry of Agriculture, Forestry, Fisheries and
Livestock, is mandated to provide for the control and development of the fisheries resources of
Vanuatu. This is achieved through licensing, protection of target species, prohibitions on specified
fishing methods or gear, and designation and management of protected areas.
29.
The Vanuatu Cultural Council, a quasi-governmental entity that serves as the
administrative and regulatory arm of the Vanuatu Cultural Centre, has authority for making
decisions on the protection of sites and properties of cultural, traditional and aesthetic signficance.
30.
The Shefa Provincial Council and Port Vila Municipal Council, the administrative arms
of local government, are mandated by the Decentralization Act to introduce their own by-laws for
management and development. Presumably, these could include by-laws covering environmental
protection and management. By-laws are either passed by the Councils and approved by the
Minister of Internal Affairs, before they assume the force of law. As a specific example, the Shefa
Provincial Council and the Port Vila Municipal Council could introduce specific by-laws for
sanitation and drainage systems, to help to strengthen maintenance and management practice. At
present, it is questionable whether either entity would have sufficient capacity or financial
resources available to effectively implement and enforce such environmental by-laws.

3. Description of the Project
3.1

Rationale for the Project

31.
As stated in the Introduction (Section 1), drainage and sanitation infrastructure in the Port
Vila urban and peri-urban area are woefully inadequate for meeting the current demands and
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requirements of the population. Where it exists, drainage infrastructure is for the most part in a
state of disrepair (Figure 3).
Figure 3. Drainage Features in Port Vila

a. Clogged gully inlet on Lini Highway

b. Drainage outlet in the harbor area; much of
the time it is submerged below tide level

c. Clogged coastal drainage outlet, Lini
Highway

d. Gully inlet overgrown with vegetation near
Nambatu

e.Blocked culvert pipe along Airport Access
Road

f. Poor drainage undermines pavement and
causes potholes to form (Lini Highway)

32.
Most drains lack regular cleaning and other maintenance, which compounds drainage
problems. Many drainage outlets along the coast lie below the mean tide level (likely due to a
combination of land subsidence and sea level rise), thus often becoming “tide-locked,” which
reduces the hydraulic ‘head’ that enables rapid drainage of water from the land. These and other
conditions have resulted in several recurring and chronic problems, the main ones being frequent
inundation of low-lying areas (Figure 4), and damage to roadways and other structures. These
conditions can lead to increased costs, inefficiencies and loss of time for other productive
activities, damage to property, and public health and safety concerns.

7

33.
Drainage problems are both a cause and a result of poor conditions of roads. Thus, at the
same time that rehabilitation of drainage systems is needed, this must go hand-in-hand with road
rehabilitation in the areas where drainage systems will be upgraded.
Figure 4. Flooded Areas in Port Vila (2011)

a. Erakor Island

b. flooded roadway, Seven Stars Area

34.
Sanitation infrastructure is in a similar poor state, and operations and maintenance are
also constrained. While public toilets have been set up at strategic locations in the urban center,
many of these facilities are in poor condition (Figure 5). In outlying villages and informal
settlement areas (Figure 6), facilities are equally poor, or worse—a large proportion of the
population lack access to toilets, and make use of crude facilities in the bush.
35.
These inadequacies create unhygienic conditions that can lead to high incidence of
diarrhea, skin infections, water-borne diseases, and other ailments.

3.2

Project Impact and Outputs

36.
The expected impact of the PVUDP is climate-resilient and sustainable urban
development of Port Vila and its peri-urban areas. To address the problems described in the
foregoing section, the Project will produce the following outputs:
37.
Output 1: Improved drainage systems in greater Port Vila. This will comprise (a) repair
and upgrading of existing drainage systems which may involve the private sector in asset
management, and (b) construction of new storm water drainage systems in the highest priority
flood-prone areas. These drainage systems are located within The Central Business District and
along the Lini Highway linking the City with the International Airport.
38.
Output 2: Rehabilitation and improvement of the road network in Port Vila. This comprises
the re-shaping and resurfacing of roads along which the new drainage lines are located,
consistent with the urban road renewal project preliminary design study prepared by MIPU. New
kerbs, footpaths and road furniture will also be provided.
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Figure 5. Existing Public Toilet Facilities to be Rehabilitated

a. toilet and urinal at Municipal Sports Stadium

b. hand basin at Handicrafts Center bathroom

a. public community toilets and showers at Seaside
Paama

b. toilet and shower at Public Market

39.
Output 3: Improved sanitation system in greater Port Vila. This output will: (a) improve the
removal, transport, and treatment of sludge from septic tanks to a properly designed and
constructed sludge treatment and disposal facility; (b) Improve the management of the tanker
fleet and; (c) support the transfer of sludge disposal from current location in Bouffa to a new site
for treatment of sludge, which will also be the site for full scale sewage treatment in the future;
and (d) construct a sludge treatment facility and possible biogas plant as a CDM project. The
latter is the first step toward a piped sewerage system.
40.
Output 4: Improved hygiene facilities in the CBD and informal settlements. In the periurban areas sanitation problems will be addressed by providing communal sanitation units in the
settlements while public toilet facilities will be improved in the central area. Specifically, the
Project will: (a) set up a number of multi-purpose, multi-user sanitation facilities such as toilet,
washing and bathing facilities in villages and peri-urban settlements, selected on the basis of a
demonstrated need and willingness by the community to contribute to the cost 2 and maintenance
of facilities; (b) upgrade, rebuild, or refurbish public toilets, principally in the city center and
located at major publicly-owned sporting facilities; and (c) involve women in site selection and
design of sanitation facilities and maintenance activities, as applicable to (a) and (b).
2 Through in-kind contributions and provision of land.
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Figure 6. Informal Settlements and Toilet Facilities

a. Typical informal settlement, Seaside Paama

b. Abandoned crude toilet in Seaside Tongoa

c. Functional crude toilet at Lagon Tokyo Buninga

d. Outhouse at Lagon Tokyo Buninga

41.
Output 5: Improved and strengthened capacity of government agencies and community
and user organizations to effectively and efficiently manage sanitation, road, and drainage
systems. Training programs will be undertaken on: (a) planning and policy improvement in
hygiene and sanitation; (b) O&M, and monitoring and quality control of sanitation, road and
drainage facilities; (c) property tax administration for PVMC and contract management for PWD;
(d) hygiene and health education and awareness; and (e) household sanitation improvement with
direct involvement and participation of women and youth. The Project will conduct specific training
on (a) gender awareness in hygiene and sanitation for government agencies and community and
user organizations; and (b) management and maintenance of communal sanitation facilities for
women and youth groups as part of the Project strategy for local employment generation.
42.
Output 6: Efficient project management services rendered. This output will provide
necessary technical support and advisory services to the Executing Agency (EA) and
Implementing Agencies (IAs) in implementing the Project efficiently. Support will be provided in
(a) project administration; (b) project benefit, monitoring and evaluation (PBME); and (c) gender
mainstreaming in project management, among others.
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43.
The solutions that have been developed to improve drainage, roadways, and sanitiation in
Port Vila and its environs comprise the range of actions to be undertaken as part of the PVUDP.
The potential impacts of these proposed actions are the subject of investigation of this IEE.

3.3

Project Area

44.
Recognizing the fact of rapid population growth and expanding development in Port Vila,
the Ministry of Lands and Natural Resources has developed a conceptual plan to extend the city
limits 3 km beyond the current boundary. The proposed boundary of the municipal area, as
presented in the conceptual plan, has been adopted as the boundary of the project area (Figure
7). For the purposes of this project, it is appropriate to adopt this expanded boundary, which
accommodates consideration for general planning needs and provision of infrastructure services
for the population of the “greater Port Vila” area.
3.3.1

Location of the Proposed Drainage and Roadway Improvements

45.
Locations for specific project actions are concentrated mainly within the CBD and nearby
areas. The areas proposed for drainage improvements (and associated road improvements) are
within the priority catchments shown in Figure 8. Table 1 provides a locator key to pinpoint on the
map the locations of the 9 catchments selected as priority areas for implementing drainage and
associated roadway improvements.
46.
For drainage infrastructure, a range of structural improvements are proposed. These will
vary from site to site, depending on specific requirements. In general, structural improvements in
each location include installation of one or more of the following: channel drains, pipe drains,
tunnels, chambers, road gullies, and coastal discharge structures, with or without tidal flaps.
These improvements will be carried out at 10 locations within 9 catchments in the urban area.
These locations are shown in Figure 8. Plans presented in Annex E show the locations of
proposed drainage lines in greater detail.
47.
Associated improvements to roadways will consist primarily of re-shaping and resurfacing
of roads along which the new drainage lines are located, consistent with the urban road renewal
project preliminary design study prepared by MIPU. A typical road cross-section is illustrated in
Figure 9. Locations of proposed roadway improvements are shown in Annex E.
48.
The improvements will cover an estimated 20-25 kilometers of road within the CBD and
surrounding areas, including major arterial roads, distributor roads, and access roads. In addition
to the improvements to drainage structures already described, improvements to roadways will
include:
•
•
•
•

repair/reconstruction of the carriageway as required;
repair/reconstruction or creation of adjacent footpaths and sidewalks;
provision of road furniture including safety barriers and pedestrian guardrails; and
road markings and appropriate signage.

49.
In addition to these physical improvements, the drainage and roadway component will
feature extensive operational and maintenance measures, especially relating to the application of
“Sustainable Drainage Systems” (SUDS) principles, including sweeping and maintenance of road
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surfaces and regular periodic drain cleaning. These measures are further described in later
sections of this document.
Figure 7. Port Vila Proposed New Municipal Boundary, and Project Area

3.3.2

Location of the Proposed Sanitation Improvements

50.
It is proposed that the following physical infrastructure improvements for sanitation will be
carried out under the PVUDP: (i) upgrading of existing public toilets in the urban area; (ii)
provision of new public toilets in urban area; (iii) provision of new communal toilets in informal
settlements; and (iv) site development for a new facility that will provide safe handling and
treatment of sludge for the entire island. In addition to these physical improvements, the
sanitation component will feature extensive operational measures, especially relating to waste
management procedures within the CBD, surrounding communities, and on Efate as a whole.
These non-structural measures are further described in later sections of this document.
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Figure 8. Port Vila Drainage Catchments

25
r

Priority catchments

Table 1. Proposed Drainage Improvement Subprojects, in Order of Priority
Priority
1
2
3
4
5
6
7
8
9
10

Map
Key
-3
6
1
2
4
5
24
27
25

SUBPROJECTS (by catchment)
Drainage Rehabilitation and Maintenance Program
Tebakor catchment
Municipal – Fres Wota catchment
CBD, comprises six discrete sub-catchments
Lini Highway North, comprises eight discrete sub-catchments
Seven Stars (Ohlen)
Seven Stars (Anabrou)
Independence
Nambatu
Seaside

Note: Map Key numbers correspond to site location numbers in Figure 8.
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51.
Four sites within the town have been identified for upgrading of existing public toilet
facilities. In addition, to provide increased capacity, new public toilet facilities will be constructed
at four urban sites. A total of four areas have been identified as the sites for improved communal
toilets. These are: (i) Mele Matt; (ii) Seaside Paama; (iii) Seaside Tongoa; and (iv) Le Lagon
Tokyo. A new site will be developed for the receiving, handling and processing of sludge. This site
is located on 6.5 hectares of agricultural (grazing) land in Mele, in the vicinity of the abbatoir. A
map showing the locations of these proposed sanitation improvements is provided in Figure 10.
The specifications for the proposed toilet facilities are presented in Table 2.
Figure 9. Typical Roadway Cross-Section for Port Vila Road Improvments

3.4

Analysis of Alternatives

52.
During the course of conducting the feasibility studies for the proposed sanitation and
drainage infrastructure, a wide range of options have been evaluated. The following
considerations (among others) have been taken into account in formulating the proposals:
•
•
•
•
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site suitability,
priority need,
technical feasibility and viability,
costs,

•
•
•
•
•

magnitude of the project,
maintenance requirements,
environmental impacts,
resiliency to climate change (“climate proofing”), and
“no action” option.
Figure 10. Location Map for Proposed Sanitation Improvements

Table 2 Inventory of Proposed Improvements to Public and Communal Toilet Facilities

53.
The subsections which follow summarize the various options; discuss the reasons for
rejection of non-selected alternatives; and present the reasons for selection of the preferred
alternative.
3.4.1

‘No Action’ (Without Project) Alternative

54.
This option assumes that the “status quo” will continue with respect to the condition of
drainage and sanitation infrastructure in Port Vila. Existing infrastructure, already inadequate and
in a deteriorating state, will not be improved. Capacity to service a rapidly expanding population
will not be increased.
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55.
Clearly this option will result in a continuation of adverse environmental, public health, and
socioeconomic impacts that are not acceptable, and it is quite likely that environmental conditions
will worsen. Anticipated results of this option include (among others):
•
•
•
•
•
•
•
•
•

continuing incidence of water-borne diseases (e.g., diarrhea) and vector-borne
diseases (e.g., malaria, dengue), and associated health care costs;
poor hygienic conditions;
pollution of coastal waters;
damage to infrastructure and property due to prolonged periods of inundation;
disruption of road traffic;
obstruction of access to residential property and businesses;
safety risks for vehicles and pedestrians;
erosion of road shoulders and sealed pavement edges (fretting);
financial and economic impacts on tourism and other business and commercial
activities.

Table 2. Inventory of Proposed Improvements to Public and Communal Toilet Facilities
Components
For Women

Map
Key

Description

Flush
Type
Toilets

Handicap
Stalls

Showers

For Men
Flush
Type Handicap
Toilets
Urinals Showers
Stalls

Wash
Basins

Wash
Basins

Wastewater
Discharge

Remarks

Rehabilitation Works: Public Toilets & Shower Facilities
1

Main Fresh Market

3

0

2

1

3

0

0

1

2
3

Handicraft Market
Municipal Stadium

2
3

0
0

0
0

1
3

1
2

0
0

1
1

0
1

Simple Type
Tank
Simple Type
Tank
1
2 Septic Tank

4

Seaside Paama

2

0
2
0
2
0
0
New Construction: Public Toilets & Shower Facilities

2

0

Septic Tank

+ Two Laundry
Tubs

5

Public Garden at CBD (next to main
fresh market)

4

1

3

4

4

1

2

3

4

Septic Tank

Area: 12.60m x
10.60m

6

Public Garden at CBD (next to
handicraft market)

2

1

0

4

2

1

2

0

3

Septic Tank

7

Municipal Stadium

4

1

0

4

4

1

2

0

4

Septic Tank

8

Ex-Fol Indoor Sport Activities

2

1

0

4

2

1

2

0

3

Septic Tank

9

Museum & Cultural Centre

4

1

0

4

4

1

2

0

4

Septic Tank

10

Central Hospital

4

1

0

4

4

1

2

0

4

Septic Tank

1

New Construction: Communal Toilets & Shower Facilities
11

12

13
14

Melematt Area
Compound 1
Compound 2
Seaside Paama Area
Compound 1
Compound 2
Seaside Tongoa Area
Compound 1
Le Lagon Tokyo Area
Tokyo Buninga Community
Compound 1
Compound 2
Tokyo Paama Community
Compound 1
Compound 2

4
4

1
1

3
3

4
4

4
4

1
1

2
2

3
3

4
4

Septic Tank
Septic Tank

2
2

1
1

1
1

4
4

2
2

1
1

2
2

1
1

3
3

Septic Tank
Septic Tank

2

1

1

4

2

1

2

1

3

Septic Tank

2
1

1
1

1
1

4
2

2
1

1
1

2
2

1
1

3
2

Septic Tank
Septic Tank

2
1

1
1

1
1

4
2

2
1

1
1

2
2

1
1

3
2

Septic Tank
Septic Tank

Note: Map Key numbers correspond to site location numbers in Figure 10.
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Area: 11.80m x
8.40m
Area: 12.60m x
10.60m
Area: 11.80m x
8.40m
Area: 12.60m x
10.60m
Area: 12.60m x
10.60m

3.4.2

Drainage and Roadway Alternatives

56.
Alternatives for drainage interventions (along with accompanying roads improvements)
were analyzed from several different perspectives. One of these was to determine the “order of
magnitude” that would be considered for resolving drainage problems, ranging from a “do
nothing” scenario, to a scenario in which drainage issues in all urban and peri-urban catchments
were addressed. These options are shown in Table 3.
Table 3. Possible Options for Addressing Drainage Issues: Order-of-Magnitude Approach
Implementation Scenario
1.

Do Nothing

2.

Do minimum

3.
4.

Drainage improvements
only in high-priority
catchments
Drainage improvements in
all catchments

Description
Baseline case, carry out no maintenance and make no improvements: will result
is progressively deteriorating conditions for surface water drainage, nuisance
flooding, small flood damages and erosion of roads, increasing pollution of
waterbodies.
Carry out regular inspection and maintenance of existing drainage systems.
Implement Code of Practice for Surface Water Drainage to be a statutory
requirement for all new developments.
As ‘do minimum’ but improve or provide new drainage systems in catchments
with a recent history of flooding problems.
As ‘drainage improvements only in high priority catchments’ but with program of
works and street adoption for all urban and periurban catchments.

Options for Site Selection
57.
As shown in Figure 8, 39 catchments were identified in Port Vila and the surrounding
periurban area. Of these, it was determined that 16 catchments have areas that are prone to
regular flooding, and it is expected that an additional 8 catchments may be affected by flooding in
the future due to sub-standard drainage systems and/or continued land development. Ideally it
would have been desirable to select the option to treat all areas where there are drainage
concerns, in order to bring environmental and quality-of-life improvements to the largest number
of beneficiaries possible. However, this is not feasible within the project budget available. The
next best option, then, would be to address drainage issues in as many catchment areas as
possible, within the constraints of the budget provided for the project.
58.
Therefore, priority actions have been identified, according to the most urgent need.
Assigned the highest priority is the establishment of an overarching program for regular drainage
maintenance according to SUDS principles, as detailed in the Drainage Code of Practice. In
addition, ten subprojects, within 9 top-priority catchments, were selected for structural
improvement. 3 Assessment of urgency is based upon the prevailing conditions in each
catchment: the frequency and severity of flooding events, and the vulnerability of the population
and physical resources. Table 1 lists the drainage subprojects/ catchments in order of priority.
59.
The principles applied in considering alternatives for roadway improvement coincided with
those applied for drainage improvement. Due to budget constraints, roadway improvements were
confined to the same catchments identified for drainage improvements. The selection of
3 The prioritization process allows for further flexibility in site selection. For example, if the funds are insufficient to cover

all proposed priority sites, the number could be reduced; if more funds are available, the number of sites could be
increased.
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candidate roadways was based on an integrated analysis of existing problems to identify those
segments of road which, when improved, would give the greatest economic and financial benefit
to the traveling public. Thus, the most heavily trafficked and most seriously deteriorated roads
were selected. Consideration of structural alternatives was based on the choice of materials to be
used for repairs, and included such parameters as cost, availability, durability, and sustainability
of supply. Alternative materials that could be utilized for surfacing of badly damaged roads and
major routes are (a) concrete and (b) hot-rolled asphalt. Concrete is being recommended on the
grounds of durability. Minor roads will be surfaced with surface dressing (bitumen and stone
chippings.)
Option to Rehabilitate Existing Drainage Structures
60.
One option considered was the rehabilitation of existing drainage structures. There is
potential to incorporate existing pipe drains and outfalls (especially within the CBD)—or at least to
lay new pipes along existing alignments—as part of the proposed improvements. This could show
benefits of speed and economy and minimize disruptions by construction work within the CBD.
However, there are uncertainties about the existing drains—these have not been adequately
mapped, making it difficult to locate all underground pipes and culverts. For most of the existing
drainage structures that are easily located, it was determined that it would not be cost-effective to
rehabilitate them, due to poor design or advanced stage of deterioration. Also, the low invert
levels of the discharge points with respect to sea level rise and other anticipated effects of climate
change, means that the existing drainage alignments are not climate-proof. Therefore the option
of rehabilitating and incorporating existing drainage structures was rejected. Instead, it was
determined that construction of new drainage structures, to follow higher-elevation alignments,
would be more feasible and preferable in all respects.
Options for Incorporating Climate-Proofing and Other Environment-Friendly Features into the
Design
61.
In considering options for design of the drainage infrastructure, alternatives were
evaluated in an effort to minimize the environmental impacts of the infrastructure, to ensure its
longevity, and to make it more “climate-proof.” Three factors to be considered, with respect to
climate proofing of the drainage infrastructure for Port Vila are as follows:
(i)

climate change will cause more frequent occurrence of the ‘design storm’ 4 and in
the future, the systems will have insufficient capacity;

(ii)

changing climatic conditions may result in higher sediment loading, due to more
intensive rainfall events, which would necessitate maintaining higher flow velocities
in drains, and/or changes in maintenance practices; and

(iii)

sea level rise may cause tide-locking by submergence of outfalls, a concern which
also affects planned elevation levels for other infrastructure and buildings along the
shore.

4 Drainage systems are designed for the runoff response to the rainfall of design storm. In Port Vila most drains will be

designed for a 1 in 2 year storm but high density development such as the CBD will be designed for a 1 in 5 year storm.
There are good reasons and it is international practice not to design for longer return periods. The reasons are that
drains must operate at approaching the design flow on a regular basis, to be efficient and to avoid silting-up and
blockage due to infrequent flushing flows. Designs are checked for over-design flows and surcharging and short
periods of surface ponding can be accepted on an infrequent basis.
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62.
The first concern, regarding drainage capacity, is easily addressed in Port Vila, provided
that drainage systems are designed to international standard hydraulic criteria. If this is done, the
drains will inherently have additional capacity for any increase in the frequency of the
design storm due to climate change. There are several reasons for this, including:
•
•
•
•

the small size of the catchments (the largest single catchment is only 2.3 km2);
highly permeable limestone substrata;
the common practice of capturing rainwater from roof drainage, which significantly
reduces surface runoff volume; and
readily-achieved self-cleansing velocities in drains.

All these factors combine to reduce the total flow of surface runoff in the drains.
63.
The design procedures described in the Code of Practice for Surface Water Drainage
specifically address climate proofing, as follows:
•

Design for the required return period based on the current statistically derived design
storm, thereby satisfying operational criteria for the existing situation (e.g. selfcleansing velocity is achieved).

•

The design is then checked for the estimated design storm of the same return period
predicted in 2060. Should the drainage flow then exceed the capacity of any part of
the system, consideration is given to whether it is necessary to change the design.

64.
It should be noted that the consequences of a reduction, rather than an increase, in the
frequency of the design storm would be an increase in the requirement for flushing and cleaning
drains. Overall, the provision of improved drainage to alleviate problems and flooding which occur
with the existing climate variation can be regarded as a ‘no regrets’ initiative, whether or not there
are major long-term changes to the climate in the future.
65.
Concerns regarding increased sediment loading and debris, are addressed by the
following:
•

appropriate sizing of pipes, to ensure a self-cleaning flow velocity;

•

use of screens and traps to prevent a large proportion of sediments from being
transported through the drainage system;

•

street-sweeping and other maintenance measures to prevent sediments and debris
from entering the drainage system in the first place; and

•

a program to rehabilitate areas of bare ground that are especially susceptible to
erosion.

66.
Concerns about sea level rise are addressed in the Code of Practice for Surface Water
Drainage as follows:
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•

New drainage outfalls are to be set with the invert above predicted highest tide level in
2060 (+1.36 m MSL), 5 excluding waves, extreme surge, seiching or tsunami, to
minimize occurrence of tide locking. This standard will be applied where practicable. In
situations where it is not possible to set the drainage outfall at or above the specified
level, outfalls will be fitted with tidal flaps to avoid tide locking. Therefore the design
presented assumes replacement of all existing drains. The designed outfalls can be
set higher to reduce periods of tide-locking and mitigate the impact of sea level rise.

•

Requirements for minimum platform (+1.96 m MSL), 6 ground floor and crest levels
(+2.11 m MSL); for infrastructure and building development along the coast.

67.
Predicted levels for 2060 7 referred to in the Code of Practice need to be kept under review
and adjusted if observed sea level rise departs from the predictions. The year 2060 has been
chosen because a 50-year horizon exceeds the design life of infrastructure projects.
68.
The application of Sustainable Drainage Systems (SUDS) principles and practices, which
is being promoted through the project, will help to reduce the peak flow rate and total volume of
runoff by increasing infiltration to groundwater, thus reducing capital cost. These techniques also
reduce pollution by promoting filtration and biological action to improve the water quality at
drainage outfalls, thus helping to protect the environment.
69.
Some additional climate-proofing features are incorporated into the design of roadway
improvements. These are as follows: (a) concrete pavements will be laid in smaller than usual
sections, with flexible expansion joints between sections. This construction will reduce the risk of
damage due to land slips, which can be exacerbated because of heavy rains. In addition, road
cross-sections will be "summitted" in flat areas (i.e., artificial high spots will be constructed
between gullies, and low spots introduced at gullies to promote longitudinal drainage. Finally,
generous cambers and crossfalls will be provided for all roads, to promote better drainage.
Other Alternatives for Environmentally-Friendly Design
70.
In addition to climate-proofing, other essential features will help to ensure that
environmental impacts of the proposed infrastructure will be minimized. The efficient drainage of
stormwater from the Seven Stars and Tebakor areas will be critical in reducing flooding on city
streets. However, as part of an earlier design, it was originally planned to discharge these waters
into the head of Fatumaru Bay. This area has highly restricted water circulation, is a sensitive
mangrove habitat, and supports fishing and bathing activities by local residents. It has thus been
recommended that as part of the final engineering design, this discharge be diverted to a more
open area further out in the bay, where circulation is better and where impacts would not be so
great. This principle, i.e., avoidance of project impacts in sensitive areas, should also be applied
generally in the finalization of the engineering plans.

5 The 1.36 m MSL is calculated by the change read from the plotted trend line for data over 15 years, factored up for 50

years and added to the highest maximum observed tide level 1993-2010 rounded up the two decimal places. The
calculation is as follows: ((0.185-0.09)*50/15)+1.035=1.352, or 1.36 rounded up.
6 The minimum platform level is set at 600 mm above the highest tide level predicted for 2060.
7 For further information about data sources, refer to Annex I of this IEE.
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3.4.3

Sanitation Alternatives

71.
Alternatives for sanitation were evaluated keeping in mind several major parameters. The
location for proposed project actions, and the specific communities and areas to be served, were
taken into account for each of the distinct elements of the sanitation infrastructure. The mode of
collection and treatment of sewage and sludge was the key factor analyzed. These and other
details of the options considered are described below.
Site Selection Options
72.
Sludge Treatment Site: The sludge treatment site could have been kept at the Bouffa
solid waste landfill, where sludge is currently being dumped. However, because this site already
suffers from problems with intermingling of various waste streams, it was reasoned that it would
be easier to establish a separate location for segregated sludge receiving, handling, and
treatment. A 6.25-hectare site was identified in Mele that is not constrained by land tenure
questions and user conflicts, This proposed site has sufficient land area to allow further
development of an integrated WWTP, should future conditions permit or require such a facility to
be established. Figure 10 shows the location for the sludge treatment site.
73.
Public Toilets: Selection of sites for public toilets in the urban center was based on the
following considerations; (i) the need for rehabilitaion of existing facilities; and (ii) the need to
expand facilities in heavily-used sites within the urban area, to serve a larger population.
74.
Communal Toilets: The selection of the communities to be provided with communal
toilets was based upon consideration of the level of need and demand, availability of land, and
other social parameters. Fourteen communities were considered as part of the selection
proecess. The communities that were rejected included:
•
•
•
•
•
•
•
•
•
•

Waisisi
Mele
Seaside Pentecost
Seaside Tongarikki
Seaside Fortuna
Ohlen Whitewood
Ohlen Nambanga
Pango
Ifira
Blacksands

75.
These were rejected because they did not fit the criteria, particularly land availability, and
willingness of the communities to participate. In at least one case, the area was in the initial
stages of subdivision development.
76.
For the communities that were ultimately identified for inclusion in the project, selection
criteria are presented in Table 4.
Primary Mode of Collection and Treatment of Sewage and Sludge
77.
Two main options for a technical solution were considered, as follows: Under Option 1:
maintenance of existing sanitation facilities with improvement and development of on-site
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disposal for small and medium water users (water consumption less than 50 m3/day); the
elimination of the liquid waste by controlled means of infiltration; sludge collection, transport and
disposal at an appropriately designed sludge treatment facility. Key elements of this option would
include:
•

Promotion of an integrated program for improved maintenance of on-site waste
disposal systems (mostly septic tanks) by private users

•

Support for strengthening operations of existing or new wastewater treatment and
disposal facilities by large water users (e.g., hotels, brewery, abattoir), including
efficient and sustainable monitoring and enforcement by authorities

•

Rehabilitation and upgrading of public toilet facilities within the CBD

•

Construction of new public toilet facilities within the CBD

•

Construction of new communal toilet facilities within selected informal settlements and
villages

•

Promotion of improved operations and management for sludge removal and transport
to a treatment facility

•

Establishment of improved faciities for receiving, handling, and disposing of sludge

•

Upgrading of water quality analytical laboratory facilities.
Table 4. Basis for Identifying Sites for Communal Toilet Subprojects

No.

Criteria

Mele
Matt

Communities
Seaside
Lagon Tokyo
Tongoa

Seaside Paama

 = “yes”; blank = “no”
1

Within Project area









2

Need for facility









3

Land to be volunteered by community









4a

Willingness to contribute - labor









4b

Willingness to contribute - materials

5

Willingness to contribute maintenance









6

Close proximity to water supply









7

Willingness to pay/maintain water supply







8

NGOs are doing same/similar



9

Gender and disability considerations









10

Safety in accessibility









11

Shared utilities already in the community







12

No. of persons to be served

400

400

120

200

13

Within 25m for tanker access (max 50m)
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No.
14
15
16

Criteria
cultural issues considered
willing to combine with sanitation/hygiene
instruction
Comments

Mele
Matt


Communities
Seaside
Lagon Tokyo
Tongoa


Seaside Paama







Specific designs
should be made
to fit current
system of uses of
smaller facilities
in several
locations

Site owned by
Pesbyterian
women’s union
and existing
facility
managed by
group including
women

Having some
management
issues - thus need
capacity building

78.
Under Option 1, two different sub-options were also evaluated. These options were to
assign the monitoring and control of treated effluent and receiving body water quality either (i) to
the laboratory of the Department of Mines, Geology and Water Resources in the Ministry of Lands
and Natural Resources; or (ii) to a private concessionaire, as is the current practice for water
supply and electricity supply. Under Option 2: development of a common wastewater
(reticulated) collection, treatment and disposal system where justified. Treatment arrangements
should allow the diversion or reuse of treated effluent with the primary objective being the
protection of the receiving water body and the well being of the population. The same will apply
for the sludge and other wastes that are produced, which should not be harmful to the
environment nor a nuisance to the population living in the area. Key elements of this option would
include:
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•

development of a gravity sewerage system to serve those areas meeting the minimum
requirements as far as the quantity of wastewater production, the density of urban
development, their environmental protection requirements, the affordability of fees and
beneficiaries’ willingness to pay for such service. Due to the topography, several
transfer pumping stations will be required all through the system. The location, the
number, the type and the size of these facilities will depend on land availability for the
construction of the required works as well as on economic and environmental
considerations (minimum distance from built up area).

•

the collected sewage will be discharged into a wastewater treatment plant (WWTP)
where at least primary (screening and grit removal) and secondary (sedimentation,
biological treatment and sludge separation) treatment will be provided. The plant
would serve the CBD, existing developed urban areas and institutions such as the
University of the South Pacific (USP) campus, Port Vila Hospital, and the main hotels
and resorts. The system would also serve developments around the Emten Lagoon
and high density residential areas to the north of the CBD where water consumption
records show an average water demand rate exceeding the threshold of 60

l/capita/day. The industrial area located further to the north could also be included
within the covererage area of the proposed sewerage system. The extent of the
service in the different areas will mainly depend on economic and environmental
considerations as well as on the network configuration. The land area required to
accommodate the plant is dependent upon the size of the area to be served and the
level of treatment to be provided (secondary or tertiary treatment, nitrification/denitrification, phosphorus removal, sludge digestion and energy cogeneration, etc.).
•

due to the environmental sensitivity of the receiving water body and extensive tourist
activity in the area (bathing, diving, snorkelling, etc), the nature and the quality of the
effluent water to be discharged is a vital concern. Ensuring that environmental quality
is maintained will require one of the following solutions: (i) a deep sea outfall for
discharge of treated effluent away from the shoreline; (ii) tertiary treatment, by means
of filtration and disinfection of the treated effluent, to ensure effluent is of higher quality
prior to its discharge to the receiving waterbody (either the ocean or a perennial
watercourse); or (iii) infiltration of secondarily-treated effluent to groundwater, as an
alternative to tertiary treatment.

79.
Because of the extensive recreational, navigation, and commercial uses in Port Vila bay,
the harbor, and beach areas, placing a sea outfall anywhere around the Port Vila area is a
potentially sensitive issue. Initial analysis also revealed that the sea bottom lacks sufficient
stability to ensure the integrity of the outfall. Accidental breaching of the outfall could have serious
environmental and economic repercussions.
80.
Infiltration carries the risk that the movement of nutrients or pathogens cannot be
controlled, once effluent is discharged into the ground. These could end up as contaminants in
groundwater, thus potentially having an adverse effect on water supply or nearshore water
quality, and impacting human health and hygiene.
81.
After critically reviewing the three options for handling the effluent from a WWTP, it has
been determined that tertiary treatment would be the most feasible and environmentally benign.
This would require either (a) holding in maturation ponds before discharge, or (b) treatment
through other, more active means. The system in either case would be designed to remove all
pathogens and reduce nutrients (biochemical oxygen demand [BOD]) to within acceptable levels
for discharge to the receiving waters. However, the provision of tertiary treatment by using
maturation or polishing type ponds will not be practical once a WWTP is established. This is
because the area required for the ponds will be dramatically increased, due to the need to
process a much larger volume of fresh sewage flow collected by a new reticulation system. Not
less than 17 ha of additional land will be needed for tertiary treatment of the effluent generated by
a population of 30,000 inhabitants by the year 2030. It is recommended that an alternate
treatment method, the use of ultra-filtration membranes, will be used for tertiary effluent
treatment. A total land area of approximately 4.25 ha will be needed to accommodate the
treatment plant to serve the needs of the target population for the 2030 horizon. Under Option 3:
phased solution. The initial phase would focus on improving existing services, and developing a
sludge treatment facility, as described in Option 1. A second phase, to be carried out when
adequate funding becomes available, and when the demands of an expanding population warrant
it, would include the development of an integrated WWTP as described in Option 2. Figure 11
shows the proposed site for the phased development of WWTP facilities. The figure is coded to
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show the various phases projected for development of the site over the planning period through
year 2030.
Design Options for Communal Toilets
82.
The advantages and disadvantages were compared between using conventional latrines
with septic tanks, or employing composting toilets. While it could be argued that composting
toilets are more appropriate technologically and environmentally than toilets with septic tanks, it
was found that for cultural reasons, they are not readily accepted. Informants related that other
past projects to promote the use of composting toilets in communities around Port Vila failed, due
to low social acceptance. Thus if composting toilets are to be a viable option, their installaton
would need to be accompanied by a comprehensive ongoing program of awareness-raising.
83.
Also, use of composting toilets could only be justified if the compost can be used for
gardens. Of the communities selected, this would only apply in Mele-matt, because the other
communities are purely residential. Thus the possibility of developing composting toilets is
considered an option for Mele-matt, to be finally decided during detailed design.
Figure 11. Proposed Phased Development Plan for Sludge and Wastewater Treatment Site

Alternative Sludge Treatment Methods
84.

At the sludge treatment facility one of the following treatment methods will be employed:

85.
Sludge Pasteurization: The collected sludge is treated first by heating to 80°C in order to
ensure destruction of pathogens and parasite eggs. After this operation, sludge becomes
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harmless and consequently suitable for application as fertilizer and soil conditioner. However,
achieving heating to 80°C is quite costly, and this option has been ruled out largely on the basis
of its relatively high capital, operating, and maintenance costs. Also, this option wold not allow
exploitation of methan production for co-generation (see discussion of anaerobic digestion option,
following).
86.
Sludge Anaerobic Digestion: This process has the advantage of a net positive energy
output through the production of methane gas. The digested sludge can also be used as fertilizer
or soil conditioner. To prevent water loss, sludge can be used in liquid form. Otherwise sludge
drying units can be added. A schematic diagram of the proposed sludge treatment facility, with
anaerobic digestion, is shown in Figure 12.
87.
Sludge Treatment in Facultative Ponds: This method employs facultative waste
stabilization ponds. At the treatment works the collected sludge will first be screened and then
diluted with make-up water. The effluent can then be macerated before it is released into the
lagoon. Water lost by evaporation should be regularly replaced. If facultative ponds are
constructed make-up water can be provided either from a well or from surface water. In both
cases water would have to be pumped to the ponds. Although this type of biological treatment is
one of the most suitable in hot climates, where the temperature is favorable to the process, the
large land requirement would seem to rule it out for Port Vila.
88.
Due to constraints of the fragile environment the discharge of treated effluent from
facultative ponds into the receiving waterbody is not recommended. Both the first two alternatives
would have far less negative impact on the environment. Moreover, anaerobic digestion has the
advantage of an energy output because a by-product is methane gas.
89.
The sludge digester capacity will be established on the basis of an average requirement of
0.045 m3/capita. Because of the gas by-product, sludge anaerobic digestion seems the most
attractive option for Port Vila. Animal wastes (especially cow and pig dung) are also very
amenable to anaerobic digestion since they yield large quantities of gas. Gas production can be
combined with gas produced from the sanitary landfill, and would provide a significant energy
source for electric power production. Also the digested sludge can be used as a fertilizer or soil
improver in dry or in liquid form. Unpleasant odors from the digester and the sludge dryer should
not be a constraint, since the plant is positioned at some distance from densely inhabited areas,
with prevailing wind blowing away from such areas.
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Figure 12. Proposed Sludge Treatment Facility

Options for Incorporating Climate-Proofing and Other Environment-Friendly Features into the
Design
90.
A number of design variations were considered to provide for greater resiliency with
respect to potential climate change impacts. These are described as follows:
91.
Due to rising sea level and water table, it is prudent to ensure that structures near the
shore or in low-lying areas (i.e., proposed public toilet facilities at the Public Market, Handicrafts
Market, and Municipal Sports Stadium) are built at appropriate elevation, to avoid flooding and
associated damage that could occur to such facilities.
92.
Also in response to these same effects, it is appropriate to consider that septic tanks near
the shore or in low-lying areas should be (i) built at sufficient elevation to avoid intrusion of
surface water into the tank; and (ii) designed with adequate soakaway or absorption trench area
to facilitate rapid infiltration of supernatant. Climate-proofing of septic tanks thus may require
increasing the standard soak pit volume or absorption trench area. The basic arrangement for
standard soakaway pits and absorption trenches is pictured in Figures 13 and 14.
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Figure 13. Standard Arrangement of Soakaway Pits for Use With Septic Tanks

Figure 14. Standard Arrangement of Absorption Trenches for Use With Septic Tanks
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Summary of Sanitation Alternatives
93.
The various alternatives that have been considered in the course of analyzing the options
for development of the sanitation improvements are briefly summarized in Table 5.
Table 5. Summary of Alternatives Considered for Sanitation Improvements
Factors Considered
Alternatives
Considered
Favorable
Unfavorable
I. TECHNICAL (DESIGN) ALTERNATIVES
Sewage Collection and Treatment System
Option 1: Maintain/improve operation of existing on-site treatment (e.g.,
septic tanks); provide sludge treatment facility; improve tanker operations
• Low cost
• Short-term solution
• Ease of implementation
(reduced requirement for
excavation etc)
Option 2: Develop integrated Wastewater Treatment Plant (WWTP) facility
• Higher cost
• Long-term solution
Option 3: Phase solution: improve current operations and provide sludge
treatment facility in phase 1; develop WWTP in phase 2
• Accommodates growing
demand
• Matches available
resources with
requirements to fund
expanded infrastructure
capacity
Method for treatment/disposal/discharge of WWTP effluent (sub-element of Option 2
and Option 3 above, and contingent upon implementation of WWTP)
Option A: deep ocean outfall
• Safely disposes of
• High cost
effluent at distance from
• Unsuitable bathymetry
nearshore area
Option B: tertiary treatment in maturation ponds
• Low maintenance
• Requires very large
land area
• Produces high-quality
effluent that can be
safely discharged to
receiving waters
Option C: tertiary treatment by ultra-filtration
• Produces high-quality
• High capital cost
effluent that can be
• Moderately high
safely discharged to
maintenance costs
receiving waters
• Avoids the necessity for
large land area
Sludge Treatment Method
Pasteurization
• Treatment produces safe • High capital cost
effluent and sludge
• High operational cost
Component
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Component

Alternatives
Considered

Factors Considered
Favorable
Unfavorable
product
• High maintenance
• reduces need for large
requirements
land area for facultative
ponds

Anaerobic Digestion
• captures benefits by
energy production from
methane gas (cogeneration)
• reduces need for large
land area for facultative
ponds
• energy savings offsets
capital costs

• high initial capital
outlay
• moderately high
maintenance
requirements

• low investment cost
• simple technology
• low maintenance costs

• extensive land area
required

Facultative Ponds

Communal Toilets
Conventional with septic tank
• familiar technology, wide
acceptance
• can be utilized in wide
range of locations (both
urban and remote areas)
Composting toilet
• simple technology
• provides added benefit
in compost that can be
used to fertilize gardens

• requires regular
sludge removal
service, with recurring
cost
• low social acceptance
• not relevant in
residential areas
where there is no
applied use for
compost

II. SITE ALTERNATIVES
Public Toilets
Rehabilitation works: rehabilitation of facilities at main fresh market, handicraft
market, municipal stadium and Seaside Paama
• heavily used sites
• facilities improved at
these sites meet urgent
need to address current
poor sanitation and
hygiene services in CBD
New construction: construction of new facilities or expansion of existing
facilities at fresh market, handicarft market, municipal stadium, Ex-Fol Sports
complex, museum, and hospital
• heavily used sites
• facilities established at
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Component

Alternatives
Considered

Factors Considered
Favorable
Unfavorable
these sites address
needs of growing
population for improved
sanitation and hygiene
services in CBD

Communal Toilets
Construction of new communal toilet and shower facilities at Melematt,
Seaside Paama, Seaside Tongoa, and Le Lagon Tokyo
• urgent need
• community vulnerable
and high poverty level
• land is available
• community is motivated
and willing to contribute
in-kind
• community willing to
receive training
Sludge Treatment Site
Bouffa Landfill (existing sludge disposal site)
• establishing sludge
• waste streams
treatment facility here
currently not
could help to improve
segregated
waste handling protocols • land area ot suitable
at Bouffa site
for future expansion
and development of
WWTP
Proposed 6.25-ha site in Mele
• land available
• negligible user conflict
issues
• land area adequate and
suitable for future
expansion and
development of WWTP

3.5

Preferred Option
3.5.1

Drainage and Roadways

Priority Sites
94.
As mentioned in Section 3.3.1, of the 39 catchments within the CBD and adjacent areas,
those that are the most prone to drainage blockages and accumulation of standing water were
prioritized for rehabilitation and improvement. These comprise a total of 9 catchment areas, that
lie along a line running approximately north-south, starting about 1.5 km south of Bauerfield
Airport and running to a point just east of Port Vila harbor (Figure 8, Table 1, and Annex E).
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Proposed Action
95.
In general, structural improvements for drainage will include installation of one or more of
the following: channel drains, pipe drains, tunnels, chambers, road gullies, and coastal discharge
structures, with or without tidal flaps. These improvements will be carried out at 10 locations
within the 9 priority catchments in the urban area.
96.
Associated improvements to roadways will consist primarily of re-shaping and resurfacing
of roads along which the new drainage lines are located, consistent with the urban road renewal
project preliminary design study prepared by MIPU. New kerbs, footpaths and road furniture will
also be provided.
97.
Of the alternative scenarios identified—do nothing, do minimum, make high-priority
improvements, or make improvements in all catchments—this represents the selection of the
high-priority option. This selection is based on a combination of urgenct need, environmental
suitability, and economic considerations.
Principles adopted for design
98.
The proposals selected in the preferred option for drainage follow recognized engineering
principles and conventions for urban drainage, but with the addition of “sustainable drainage
systems” (SUDS) measures where possible. Moving from the top of a drainage catchment to the
outfall, the following features have been incorporated into the project design:
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•

Overland flow of runoff is preserved to maximize the infiltration of rainfall into the
underlying and very permeable (coral) limestone rocks (SUDS compliant).

•

Grass verges such as found in many residential streets are to be preserved and
promoted, and where room and land slope is suitable grass swales to be formed to
attenuate runoff, promote bio-treatment of runoff and further promote infiltration (SUDS
compliant).

•

The existing widespread practice of collecting roof water drainage for drinking water
and other domestic uses is to be continued for existing structures, and encouraged for
new construction (SUDS compliant).

•

If roof drainage is not collected then promote the discharge to a correctly designed and
constructed soakaway within the boundaries of property (see National Building Code
for Vanuatu, in Draft) (SUDS compliant).

•

Drainage systems begin downstream of the above measures thereby ensuring that
only excess runoff flows down the drainage system to the outfall (SUDS compliant).

•

To minimize the use of pipe drains in streets with low gradients where flow along the
edge of the road will be sub-critical (Clause 6.2.4 Code of Practice), especially
residential streets where there are grass verges, use dish drains (channels) on the upslow side. The outfall to be via a grated gully with sump (see gullies below).

•

Again to minimise the use of pipe drains in steep streets where flow along the road will
be super-critical (Clause 6.2.4 Code of Practice), or in other situations where a dish

drain will provide too little capacity or is otherwise unsuitable, use open channel
drains. These to generally follow the vertical alignment of the road and have a dished
or ‘V’ section invert (bottom) to concentrate flow and keep sediment which has entered
the drain moving to a gully or catchpit where it will settle out and can be removed.
Surface runoff from the road and elsewhere will enter the drain via ‘turn-outs’ or
‘drainage grips’. The outfall to include a sump or catchpit where sediment that has
entered the channel is trapped and settled out and can be emptied by a vacuum
tanker on a routine basis.
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•

At some point, further down the system, pipe drains will be used. In general piped
drains shall continue until the outfall except in circumstance where there are good
reasons to return to open channel.

•

It is a requirement that roads are regularly swept to keep to a minimum the quantities
of sediment and litter washed into the drains by runoff.

•

Water enters piped drains from roads and other paved areas via a drain gully. The
requirements for gully inlets (of three different types) are specified in the Drainage
Code of Practice that forms part of the consultant’s report. All drain gullies have in
common that they are set over a sump (gully pot) with a high level outlet so that any
sediment that enters the gully is captured and does not flow into the carrier drain.
These sumps must be emptied with a vacuum tanker at intervals of sufficient
frequency to ensure they are never completely filled.

•

Even with road sweeping and sediment traps such as gully pots a fraction of sediment
will still enter the drain, more so when rainfall is heavy so that runoff is fast, turbulent
and capable of transporting lots of sediment and litter. Therefore drainage pipes and
open channel drains are designed to achieve a minimum ‘self cleansing velocity’ of
1.5 m/s. Ideally this velocity will be achieved or exceeded at flows which occur
regularly but as a minimum the velocity should be reached for the design storm
(generally 1 in 2 years historical return period). It is not everywhere possible to
achieve the minimum velocity and in these cases there may result an increased
maintenance requirement which could require periodic cleaning of the drain with water
jetting equipment.

•

The topography of Port Vila is characterised by a sequence of plateaus and plains,
steep hillsides and flat coastal areas. Ideally the velocity in a drain should be constant
or gradually increasing moving downstream, to keep sediment in motion through the
system. This is not everywhere possible; often a drain down a steep slope with fast
velocity will have to be followed by a flat section with slow velocity. At these ‘breaks of
slope’ there is high potential for sediment to settle out and result in blockage. The
mitigation proposed is to provide ‘catchpits’ which capture the sediment. These are in
all respects similar to manhole chambers but instead of a half-pipe channel they have
a wet sump. Sediment falls into the sump and must be emptied with a vacuum tanker
at intervals of sufficient frequency to ensure they are never completely filled.

•

Grey water connections and polluting discharges are a serious ongoing problem for
the existing drainage system. Numerous restaurants and businesses, especially in the
CBD, are discharging untreated waste and ‘grey water’ to the surface water drains.

Where proposals have been made for replacing drains then these connections will be
identified and not reconnected. The person discharging will have to dispose waste to
a septic tank or other suitable system.
•

Areas with particularly high risk of pollution include vehicle fuelling stations, car wash
areas, loading bays, car parking areas, etc. At a minimum the project will ensure and
require that surface water runoff from these areas must pass through an oil separator,
silt trap and other appropriate device before excess runoff is discharged to the
drainage system. Requirements for oil separators are specified at Clause 9 of the
Code of Practice. Such sites are generally in private ownership and it is recognised
that enforcing this requirement retrospectively will meet objection. However, without
such measures the objective to clean-up surface water discharges will be seriously
compromised. In many developed countries it is mandatory and conditional on
obtaining consent to discharge to provide such facilities and operators can be subject
to heavy fine for each incidence of polluting discharge (polluter pays principle).

•

Wherever possible outfalls into coastal waters shall be set at a minimum elevation
1.86 m MSL 1973 to minimise tide locking up to year 2060. Suitable measures to
control scour will be required and several outfalls on steep drains will require an
energy dissipator.

•

Where existing low ground level precludes setting outfalls above elevation 1.86 m MSL
1973 (CBD and Lini Highway North) then the outfall will be fitted with a tidal flap gate
to prevent sea water entering the drainage system but at the same time allow drainage
to flow into the sea whenever there is sufficient hydraulic head on the land side to
force open the gate.
3.5.2

Sanitation

Proposed Action
99.
As explained in the foregoing sections, for sanitation, the proposed action will focus on
improvement of existing sanitation services, which rely primarily on treatment of sewage on-site
(mainly with septic tanks). Improvement of septic tank maintenance and operation activities will
be complemented by significant strengthening of the management and operation of the tanker
fleet that is involved in sludge pumping, transport, and disposal. A new facility will be established
for improved sludge handling and treatment. In addition, a number of public toilet facilities and
communal toilets and bathrooms will be rehabilitated and constructed in strategic locations
around the CBD.
100. Because of financing constraints, it is considered that the establishment of an integrated
reticulated sewage collection system and WWTP is not warranted at the present time. However, it
is clear that with continuing population growth, increasing tourism, and growing demand, such a
system would be required in the future. Thus, the preferred option being proposed, Option 3,
makes allowance for future expansion of the sanitation infrastructure system, to include the
establishment of a reticulated collection system, and an integrated WWTP facility to be co-located
on the same site as the sludge treatment facility that will be developed in the initial phase of the
project.
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Guiding Principles
101. For the proposed sanitation improvements, a phased approach is adopted to
accommodate existing financing and budget constraints, in a manner that will still enable a
system to be developed that can meet growing needs and demands for expanding sanitary
treatment facilities over time. Establishment of a dedicated sludge treatment facility ensures that
sludge can be used for a variety of other productive purposes, including co-generation and
compost.
102. In the initial phase, a major focus will be on improving septic tank performance and
condition. New septic tanks to be provided should all be constituted of waterproof materials (e.g.,
fiberglas or sealed concrete) impervious to infiltration and ex-filtration of water, so that
contamination of the surrounding environment by sewage constituents can be avoided.
103. Also in the initial phase, efforts will be undertaken to improve sludge collection and
handling practices by tanker fleet operators. Collection schedules will be optimized, to ensure that
contamination of soil or groundwater by pathogens, due to overflowing and spillage, is minimized.
Correspondingly, human health and hygiene conditions will be improved.
104. For public toilet facilities, fees will be collected to make sure that funds are available to
cover ongoing operation and maintenance costs. In a similar manner, communal toilets set up in
informal settlement areas will require community in-kind contributions (e.g., provision of land area
and labor), and a commitment by the beneficiaries to take responsibility for ongoing operation and
maintenance.
105. Climate change will be taken into account in the design and operation of sanitation
facilities, so that the infrastructure will be climate-proofed. This will include (i) appropriate sizing
for soakaways or absorption trenches that are a component of septic tank systems, to facilitate
rapid infiltration to offset the effects of rises in the water table; and (ii) ensuring that structures
near the shore or in low-lying areas (i.e., public toilet facilities at the Public Market, Handicrafts
Market, and Municipal Sports Stadium) are built at appropriate elevation, to avoid the effects of
sea level rise and rising water table causing damage to buildings. 8
106. Providing the option for a methane digestion co-generation plant at the sludge treatment
facility will have several benefits, including cost savings due to reduced requirement for power
derived from conventional fossil fuel sources, and reduced GHG emissions.

4.

Description of the Environment
4.1

Physical Environment
4.1.1

Geography and Geology

107. Port Vila is located about 2,250 km northeast of Sydney, Australia, and about 800 km from
Suva, Fiji Islands. It is situated on the southwest coast of the island of Efate (see Figure 1). The
entrance to the harbor is located at latitude 17°45’ South and longitude 168°18’ East, and opens

8 Further details regarding the sizing of infrastructure for climate-proofing are found in Annex I, Table I-3.
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to the larger Mele Bay to the West. The harbor covers a water surface area of approximately
5.03km² and within the harbor there are four smaller bays, as follows:
•
•
•
•

Port Vila Bay immediately to the east of the harbor entrance (1.92km²),
Fatumaru Bay extending to the north (0.88km²),
Pontoon Bay to the south (1.46km²); and
Paray Bay in the southeast corner of the harbor (0.77km²).

108. The commercial area and town center are situated on a narrow, low, recently raised coral
terrace. Prior to 1973, the original location of the natural coastline of Port Vila was along the
existing highway through the central town. Then, in the early 1970s, a portion of this low-lying
terrace, from approximately the site of the public market northward to Rue Bougainville (current
site of Bred Bank), was extended an average of approximately 200m seaward by reclamation.
The fill material was composed mainly of hard limestone quarry rock. 9
109. Other large reclamation works continue today around Port Vila. The notable ones currently
underway are: (i) reclamation for the extension of the Star Wharf; (ii) extension of parts of Emten
Lagoon for resort and marina development; and (iii) reclamation sites around Fatumaru Bay.
110. The urban area extends across faulted uplifted coral reefs. Settlements extend into
suburban areas, and lie beyond the designated municipal boundary on land administered by the
Shefa Provincial Government Council.

111. Efate is located near the center of a partly-emergent volcanic ridge that supports the
Vanuatu chain of islands. The emergence is related to the underlying subduction of the Australian
Plate beneath the Pacific Plate at its boundary, which extends roughly in a north-south direction.
112. Efate is a large Pleio-Quaternary volcanic-sedimentary island. It is made up largely of
volcanic eruptive rocks and ash deposits, the Efate Pumice. The city of Port Vila is located on a
formation of raised limestone terraces, commonly known as the Port Vila limestone (Ash et al.
1978). Port Vila is geologically active and being deformed by faulting and tilting associated with
earthquakes. Faulting has divided the physiography of the city area into a checkerboard scheme
of horsts and grabens. The numerous faults have facilitated differential uplift and subsidence of
blocks. Due to this uneven topography soil thickness is very variable within Port Vila, but on
average, is only several meters thick. Around Port Vila, the topography is dominated by reef
limestone terraces, which have been uplifted, faulted and tilted. Four main terraces can be
identified, at the Independence Park area, the Prime Minister’s Office, the former court house
building site, and the site where the Television Blong Vanuatu tower and the water tanks for Port
Vila are located. Other obvious features include the downfaulted Harbor area and alluvial filled
plains of Mele and Tagabe to the north and northwest; the fault controlled depressions occupied
by the Ekasuvat and Emten Lagoons; and recently emerged littoral plains and fringing reefs.
113. The soils of the Port Vila area range from young soils, poorly develop and non-climatic,
particularly Rendzina soils, over coastal coralline plateforms of sand and rock, to climatic ferralitic
soils developed on calcareous plateaus. The younger soils are found in coastal belt around Efate
and on recent uplifted reefs up to about ten meters above sea level. Beyond the urban area in the
Tagabe and Mele Plains the soils are poorly developed, non-climatic and non calcareous
9 Harold Qualao, pers. comm.., November 2010.
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sources. They are rich in alterable minerals derived from pumice, obsidian and feldspars. These
soils often have sufficient humus and clay to have a fairly well developed, but unstable, structure,
and an average to mediocre capacity to retain water.
4.1.2

Surface Waters and Groundwater

Groundwater
114. Most of the formal water supply of the Port Vila area is derived from groundwater wells
located at Tagabe within a designated Water Protection Zone. One spring source and four wells
north of the town and close to the Tagabe River all are used to meet the water requirements for
the urban population. Three of the wells are drilled into limestone formations, and the other into
alluvial sediments overlying limestone. Additionally, beyond the current reach of the urban piped
supply system, a large number of people living in the areas surrounding Port Vila rely on
groundwater abstracted from private wells and boreholes for domestic, agricultural and light
industrial use. In some areas on the periphery of the Port Vila municipal boundary, where piped
water is not provided, private wells, boreholes and rivers are the only source of water.
115. Port Vila’s water supply is owned by the State but is managed, maintained, improved and
operated by a private company, UNELCO. In Port Vila, UNELCO provides 9,200m³ of water per
day from boreholes. The ultimate capacity of the water resource is 60,000m³ per day. The
reticulation network is in good condition with unaccounted for water in 2000 being 21%. Rainfall in
Port Vila area amounts to approximately 2000 mm per year. It is estimated that about 20% of this
reaches the water table. Recharge in the urban area is likely to be reduced relative to non-urban
areas due to the extent of impervious surfaces, such as roadways and buildings, but conversely
the use of roof gutters, drains and soakaways help increase recharge if the collected water soaks
into the ground, by limiting losses through evaporation. The Matnakara Water Protection Zone 10
of the Tagabe River was implementated following the publication in the Official Gazette of a new
Water Protection Zone (WPZ). The entire zone is divided into three sub-zones with progressively
stringent restrictions that apply to each zone. Figure 15 shows the boundary of the WPZ and its
three sub-zones.
Figure 15. Water Protection Zone, Port Vila Area

10 Gazetted in August 2004.
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116. Depending on the geologic origin of the specific aquifer or groundwater lens in question,
the groundwater within Port Vila and surroundings varies significantly with regard to its mineral
content, from one site to another. Because of the prevalent limestone formations, many areas
have a fairly high carbonate content. In other areas, such as the Pango peninsula, groundwater is
fairly saline, due to saltwater intrusion. Groundwater in the Teouma Valley is also saline, but in
this case salinity is ascribed to residual sea water trapped within the valley sediments and
subsequently modified by reaction with silicate minerals. Some of the groundwater from Teouma
originates from thermal springs with temperatures above ambient levels.
117. Most residents of Port Vila, even those with access to the water supplied by UNELCO, still
prefer using roof-collected rainwater for drinking purposes, due to the fact that UNELCO’s water,
sourced from groundwater, is quite ‘hard’ (high in mineral content) and, since treated by
chlorination, has a strong chlorine taste.
Rivers and Surface Waters

118. The primary permanent surface water features within or adjacent to the urban area of Port
Vila comprise several rivers. These are the Tagabe River (central); La Colle River (northwest),
Teunono River (northwest), Tepwukoa River (northwest), Teae River (northwest), Teouma River
(south) and Rantepao River (south).
119. The annual flow of the Tagabe River is 0.45m³ per second. The Tagabe River is fed by
springs that surface at various locations along the base of the escarpment which forms the
southern boundary of its catchment. To the northwest lies the La Colle river, which drains a much
larger catchment with a mean annual flow of 1.5m³ per second. The largest river of the greater
Port Vila area is the Teouma River, which has a mean annual flow of 4.0m³ per second.
4.1.3

Coastal Physical Environment

Water quality
120. The water quality of the bays and lagoons around Port Vila is important, as these features
represent a fundamental attraction for both tourists and city dwellers. Fishing for subsistence,
commerce and recreation is still an important activity in and around Port Vila harbor. Port Vila is
also Vanuatu’s main port of entry, and it is the center for the tourism industry.
121. Visually, the waters of Port Vila can appear crystal clear. However, despite this pristine
appearance, water quality in the harbor is under severe pressure from:
•
•
•
•
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land-based run-off of silts and hydrocarbons,
septic tank overflow and discharge,
the dumping of garbage and debris; and
various wastes and spills from small and large vessels using the port.

122. Water quality tests have been conducted in Port Vila over the years by the analytical
laboratory of the Department of Geology, Mines and Water Resources (DGMWR). 11 For several
years, water quality sampling and analysis were regularly performed at 3- to 6-month intervals at
several sites around Port Vila. Sampling sites of central Port Vila are shown in Figure 16 and
results of the most recent sampling surveys and analysis of the DGMWR are shown in Table 6.
Figure 16. Water Quality Sampling Sites in Central Port Vila Area
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Table 6. Water Quality Sampling Results from May 2004.
Site Name
B 01
B 02
B 03
B 04 Melcofee Makira
B 05 Vatumaru Bay (TVL)
B 06 Hotel Rossie
B 07 Market house
B 08
B 09
B 10
B 11 Iririki Island Resort
B 12 Paradise Cove
B 13 Main Wharf
B 14 Water front
B 15 Ifira
B 16

Temp
(°C)
27.71
27.91
29.86
29.59
28.00
27.95
28.06
28.4
28.38
28.44
28.21
27.69
28.00
28.14
27.74
28.02

Conductivity DO % DO Salinity TDS ORP Clarity Total Coli E Coli
(ms/cm)
(mg/l)
(PSS) (g/l) (mV) (m) (/100ml) (/100ml)
52.3
4.67 73.1 34.56 33.5 -56 11.3
0
0
51.8
4.58 72.2 34.20 33.1 -32
6.5
3
1
49.7
4.11 64.7 32.96 32.3
9
2.5
17
42
50.9
4.26 67.2 33.68 32.7 20
3
30
24
51.9
4.07 63.0 34.35 33.2 37
+4
31
20
51.2
4.50 69.6 33.83 32.7 56
+3.5
81
28
51.6
4.42 68.3 34.29 33.1 74
7
0
400+
51.8
4.45 69.5 34.14 33.0 107
12
47
16
53.0
4.56 72.2 35.12 33.9 -76
8
17
1
52.7
4.47 70.6 34.82 33.7 -76 +2.5
4
0
53.0
3.84 54.0 35.18 33.9 -73 +2.5
49
7
4.62 72.9 34.63 33.5 -51 10.5
4
0
52.4
52.4
4.62 71.6 34.42 33.3 -74 10.5
3
0
51.6
4.45 70.2 34.14 33.1 66
+5.5
400+
400+
51.8
4.75 72.6 34.19 33.2 -71
6
6
3
50.9
4.42 68.7 33.46 32.6 -22
2.5
29
10

Source: DGMWR Report 33A00 of May 2004

Notes: water clarity = Secchi depth
11 For this sectoral analysis, the DGMWR water quality reports that were utilized were from sampling and testing

conducted on the following dates: December 1999; May & December 2000; October 2001; April, June & October 2002;
May 2003; May 2004.
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123. However, the analytical lab has faced several significant obstacles, and its water quality
testing program has not proceeded without interruption, nor have tests been as comprehensive
as desired. 12 Nonetheless, the main findings of the water quality monitoring and testing exercises
conducted in the Port Vila area are summarized as follows:
•

Recent water quality testing in the inner harbor area 13 reported that there are
significant inputs of hydrocarbons to the harbor, primarily from road runoff following
heavy rains. Results showed elevated sewage-related bacteria (fecal coliforms, etc.) at
the sampling sites in Fatumaru Bay, at the harbor seawall near the discharge from the
market toilets, in Emten Channel between town and Iririki Island, and on two
occasions, near the main wharf. Since October 2002 elevated bacteria counts have
also been measured at the Iririki Resort sewage outlet, on the northwest side of the
island. At times, bacteria levels at these sites have been measured well in excess of
international public health standards. Apart from the market toilets and Iririki outlet,
seepage from septic tanks into groundwater and then into the harbor, is likely to be the
major source of this pollution, especially following rain and during spring tides.

•

Reduced conductivity readings in the headwaters of Fatumaru Bay are consistent with
freshwater inflows from the natural stream and freshwater spring flows that enter into
the bay in this area. Water clarity is often reduced in Fatumaru Bay due to its
shallowness, which allows wave and tide-driven resuspension of fine bottom
sediments. Terrestrial inputs of sediments, especially from ad-hoc land reclamation
around the harbor, can also be high.

•

Monitoring conducted by the DGMWR for both the harbor and the two lagoons
indicates that they are heavily polluted. Leachate from poorly-sited urban and
domestic rubbish dumps, ineffective septic tanks, stormwater containing light industrial
wastes and organic wastes from piggeries and agricultural plots, as well as road
runoff, are all believed to contribute to the current poor state of water quality in the
lagoons.

•

General findings of monitoring work were consistent across multiple surveys
conducted over a number of years. This includes the sampling and testing performed
in December 1999; May and December 2000; October 2001; April 2002; and May
2004. The collective findings of these surveys were that Port Vila harbor and Ekasuvat
Lagoon had reduced water quality relative to the open ocean. The areas of concern
included Fatumaru Bay and the Emten Channel. Fecal coliform bacteria (E. coli and
total coliforms) were found in the greatest concentrations adjacent to the harbor sea
wall, Fatumaru Bay, Pontoon Bay, Emten Channel, and the main wharf. Bacterial
analysis indicated that there was a higher concentration of bacteria in the lagoons than
in Port Vila harbor. The lagoons also showed a substantial reduction in water clarity
relative to the open ocean. It was concluded that the reduction in water clarity is likely

12 Sampling stopped after May 2004 when a fire destroyed the Department’s offices and equipment, including the
laboratory. Sampling commenced again in 2009 after DGMWR received new equipment from SOPAC, but this has now
come to a halt due to lack of operating budget. The DGMWR did not analyze samples for nitrogen or phosphorus due to
breakdown of their spectrophotometers. Other limitations have hampered analysis of several other important
parameters.
13 EcoStrategic Consultants. April 2010.
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the result of elevated concentrations of plankton resulting from nutrient loading of the
lagoons. Fatumaru Bay and the Iririki island outlet also showed a substantial reduction
in water clarity relative to the open ocean, also determined to be due to elevated
concentrations of plankton resulting from nutrient loading.
124. Most recently, water quality monitoring was conducted at several sites around Port Vila in
October 2010 as part of a post-doctoral research program. 14 This monitoring effort had the
advantages that (i) it included monitoring of groundwater, surface waters, and coastal and lagoon
waters; and (ii) for the coastal sampling, enterococci was used as one of the monitoring
parameters. These recent data, presented in Table 7, corroborate the general findings of earlier
monitoring surveys, and give an indication that water quality standards are regularly exceeded in
the Port Vila area.
Table 7. Water Quality Monitoring Data, Port Vila

Source: M. Poustie

125. The data suggest that, in order to avoid potential disease outbreaks and avert damage to
natural resources and environmental values, steps urgently need to be taken to better protect
groundwater, surface waters, and ocean recreational areas. The urban sanitation and

14 By Mr. Michael Poustie, doctoral candidate at Monash University (Australia).
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drainage infrastructure being proposed under the PVUDP would represent a significant step
in preventing such adverse impacts from occurring.
Bathymetry of Port Vila Harbor
126. The latest bathymetry data that is available for Port Vila is from British Admiralty (BA)
Chart No. 1494 published in 2009, but based on surveys conducted much earlier (between 1961
and 1987). The general bathymetry of Port Vila can be summarized as follows:
•
•
•
•
•
•
•
•

Harbor Entrance: 33m deep at its deepest point, but quite narrow with steep walls
rising to reef shelf on either side of the entrance
Port Vila Bay: Immediately to the east of the Harbor entrance, between 30 and 40m
deep throughout
Fatumaru Bay: Shallow and sandy, extending to the north, generally less than 3m
deep (with 6 distinct deeper holes within the Bay)
Malapoa Reef: Shallow coral ridge generally less than 2m deep, separating Port Vila
Bay and Fatumaru Bay
three deep holes: (up to 30m deep) between the Central Market and Iririki Island
Paray Bay: Up to 40m deep in the south east corner of the Harbor
Iririki Ridge: Shallow coral shelf generally less than 2m deep, separating Paray Bay
and Pontoon Bay, and extending from the area of Star Wharf to Iririki Island
Pontoon Bay: Up to 50m deep in the south of the Harbor (Raaymakers 2010).

Oceanography, hydrodynamics & coastal processes
127. Apart from a baseline physical study by SPREP and SOPAC in 1983 (Carter 1983), and
general meteorological monitoring by the Vanuatu Meteorological Service (VMS) and the
SEAFRAME gauge, oceanographic and hydrodynamic conditions in Port Vila Bay have mainly
been derived anecdotally and theoretically. It is reported that SOPAC may have collected some
oceanographic data in Port Vila using an Acoustic Doppler Current Profiler (ADCP) in the late
1990s/early 2000s, and developed a basic hydrodynamic model – although it is understood that
this was not validated or calibrated (Raaymakers 2010).
Waves
128. Wind and wave conditions are characterized by two distinct seasons in Vanuatu. The
prevailing winds are east to southeast trade winds (see Figure 20). They are most common
between May and October when they blow from these directions with a high degree of constancy.
The maximum wind speed is 30 – 40 km/hr. From November to April there are west to northwest
winds. These are usually lighter than the trade winds and less persistent. However, cyclonic
disturbances also occur during this period.
129. Port Vila harbor is partially an enclosed bay. The harbor entrance and Port Vila Bay are
completely open to waves from the west and southeast trades, cyclone generated swell and wind
waves and waves from westerlies will have the most effects on the costline of the bay and the
existing infrastructures.
Tides
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130. Tide levels for Port Vila Harbor are shown on BA Chart No 1494 as follows (heights in
meters above chart datum, which is approximately the level of Lowest Astronomical Tide):
•
•
•
•

Mean Highest High Water MHHW +1.2
Mean Lowest High Water MLHW +1.1
Mean Highest Low Water MHLW +0.5
Mean Lowest Low Water MLLW +0.2

131. Additional tidal information for Port Vila has also been derived from JICA (2008) as
follows:
•
•
•
•
•

Highest Astronomical Tide HAT +1.6 m
Mean High Water Springs MHWS +1.3 m
Mean Sea Level MSL +0.9 m
Mean Low Water Springs MLWS +0.4 m
Lowest Astronomical Tide LAT 0.0 m

132. The SPREP/SOPAC report (Carter 1983) states that the tidal prism amounts to
approximately 5% of the total harbor water volume, and that the hydraulic residence time for the
Harbor is 69 days. (Raaymakers 2010).
Currents & water circulation
133. The only study on the currents and velocities of the harbor area was conducted by Carter
in 1983 as a SPREP/SOPAC study. Current velocities in the harbor of up to 0.8m/s were
reported. The same study highlights the role that the shallow coral-limestone sills (ridges) play in
separating each of the main sub-bays within Port Vila harbor from each other, thereby restricting
water circulation between the bays to the upper strata/surface layers, and keeping deeper waters
largely stratified and isolated within each sub-bay. These act as settling basins that accumulate
sediments, nutrients and pollutants, and which become anoxic at depth (especially Paray Bay).
(Raaymakers 2010).
Tsunamis
134. Being located in a highly active seismic region, Vanuatu is prone to tsunamis, and two in
particular have caused loss of life and damage to property since 1993. The SEAFRAME gauge in
Port Vila has recorded 29 separate tsunami events since its installation in 1993. The largest
tsunami signal to date, with a trough-to-peak height of 77cm, was recorded after an earthquake of
magnitude Mw 7.5 near Vanuatu on 26 November 1999.
4.1.4

Weather

135. Weather and climate are geographically specific, and are defined by parameters such as
temperature and humidity, rainfall, wind velocity and direction, and insolation (sunlight or solar
energy). Weather and climate are critical factors that need to be taken into account when
designing physical infrastructure such as sanitation and drainage systems.
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Temperature, Humidity and Insolation
136. The climate in Vanuatu varies from wet tropical in the northern islands to dryer sub-tropical
in the south of the archipelago. Average temperatures range from between 21°C and 27°C and
average humidity ranges between 75% and 80%. Being an equatorial maritime country, Vanuatu
experiences relatively uniform temperatures throughout the year. Temperatures vary slightly
between the dry season (from July to September) and the wet season (from November to April).
Refer to Figure 17 and Table 8. The warmest months are January-March and the coolest are July
to September. In the coastal areas, daily temperatures average 26°C in the summer with the
average maximum of 30°C and an average minimum of 24°C. Extreme daytime maximum in
summer often reaches 33°C in some coastal areas. In winter, the average daily temperature is
24°C with average maximum of 26°C and average minimum of 19°C. Inland temperature values
are generally lower, depending on elevation. However, there are no inland meteorological stations
to provide accurate temperature data. On average, there are 2,165.8 hours of sunlight per year.
Table 8. Monthly Temperature
Maxima and Minima, Port Vila
Figure 17. Monthly Temperature Maxima and Minima, Port Vila
Mean Temperature °C
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Source: VMS, WMO at: http://www.worldweather.org/169/c00673.htm

Rainfall
137. Vanuatu’s two main seasons are distinguished by rainfall variation. The wet season, from
November to April, is also often referred to as the cyclone season. Rainfall and temperature vary
from north to south while maintaining the seasonal distribution. Average annual rainfall declines
from over 4000mm in the north to less than 1500mm in the south. Topography determines rainfall
distribution over the larger islands and there is a distinct change in vegetation cover from the
eastern to western parts. During wet seasons, rainfall is high on the windward (southeastern) side
of the mountain ranges of the larger islands, and scarce during the dry season, especially on the
leeward (northwestern) side. The wettest months in Vanuatu are usually between January-April
and the driest months from July-September.
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138. The average annual rainfall recorded at the Port Vila meteorological station since 1953 is
2,140 mm, and for Bauerfield station since 1972 it is 2,226 mm. Bauerfield has been wetter than
Port Vila for 26 of the 37 years for which joint records are available. This is probably due to
orographic effects because Bauerfield is on a colluvial plain below an arcing range of hills rising
200 to 500 m MSL, while Port Vila is on a peninsula more open to the ocean, with hills not more
than 100 m MSL. As is characteristic for the tropics, annual rainfall is also extremely variable; at
Port Vila it ranges between 1,091 and 3,579 mm. For Port Vila there is a long-term decline in
annual rainfall from 1953 to 2009; this decline was strong until the mid 1990s but in an upward
trend since then. High rainfall periods in Vanuatu are often associated with tropical cyclones and
low pressure systems which are prevalent in the summer season, from December through to
April, while low rainfall is correlated with the El Niño Southern Oscillation (ENSO). However, there
is no correlation between high 24-hour rainfalls and the ENSO. This is because high daily rainfalls
mostly arise from seasonal convective thunderstorms independent of the ENSO, although some
of the heavy rainfall events on record will be associated with tropical cyclones for which the
frequency is affected by the ENSO. Monthly rainfall data for Port Vila are presented in Figure 18
and Table 9. Trends in annual rainfall, based on time series data collected beginning as early as
1953, are shown in Figure 19.
Figure 18. Monthly Rainfall Data for Port Vila

Table 9. Monthly Rainfall for Port Vila

Mean Total Mean Number of
Rainfall (mm)
Rain Days

Source: VMS, WMO at: http://www.worldweather.org/169/c00673.htm
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139. It is interesting to note that there are significant differences in the long-term trends
reflected in data gathered from two nearby stations (Port Vila Met Station and Bauerfield Station),
even though the gauges are only 6 km apart. An extreme example of this disparity occurred on 22
May 2010 when 266 mm rain was recorded at Port Vila, the third highest daily rainfall since 1975,
but rainfall recorded at Bauerfield on the same day was only 26.3 mm. Interestingly, despite the
low rainfall recorded there, localized flooding occurred just 2 km south from the airport.
Wind
140. Predominant wind flows, as measured from inland stations at an elevation of 10 meters,
are trade winds from the east to southeast of about 2-3 knots. Winds during the southern summer
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(November to April) are predominantly light and variable. In the cold/dry season from May to
October, the southeast winds become persistent, often averaging 6-7 knots. The wind rose in
Figure 20 shows the prevailing wind patterns for Efate island.
Figure 19. Annual Rainfall Data for Port Vila from Two Stations

Source: PVUDP Consultant Team
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Figure 20. Wind Rose for Efate Island

Source: Holden 1992.

Extreme Weather Events
141. As already mentioned, Vanuatu is prone to natural hazards and disasters, many of which
are a direct result of extreme weather. These are briefly discussed here.
Cyclones
142. Tropical cyclones are perhaps the most devastating of natural disasters both because of
the loss of life and the large economic losses they cause. The Vanuatu archipelago is located on
a route commonly traversed by cyclones (Figure 21), which by definition are associated with wind
systems of at least 34 knots (62 km/hr). The islands’ small size, and the archipelago’s north to
south orientation, render the country vulnerable to almost every cyclone generally passing
through from north to south.
143. Averaging the occurrence of cyclones between the 1969/70 to the 2006/07 cyclone
seasons, Vanuatu experiences between 2 to 3 cyclones per season. As reflected in Figure 21, a
total of 92 cyclones have been recorded during a period of approximately 30 years. The highest
frequency of occurrence for cyclones is between the warmer months of January to March (Figure
22), with about 72% of all cyclones affecting Vanuatu occurring during this period. The most
severe cyclones in terms of their damage also occur during this season. While this has been the
norm, cyclones have recently shown signs of development outside this season.
Droughts
144. While there are no studies that have been conducted specifically on droughts for Vanuatu,
it has been observed that during the periods of 1982-83, 1986-87, 1991-95 and 1997, persistent
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dry conditions resulted in food and water scarcity in rural areas, coinciding with warm years of the
ENSO cycle.
145. During El Niño years when the Southern Oscillation Index (SOI) is in a negative phase
(Figure 23), rainfall is generally observed to be below average, often resulting in drought
conditions. The worst drought year in the country was in 1993 due to prolonged below-average
rainfall over most of th country, which began in 1991.
Figure 21. Tracks of Tropical Cyclones within 400km of Port Vila, 1969-2000

Source: http://www.bom.gov.au/cyclone/tracker/

Figure 22. Frequency of Cyclones in the Vanuatu Area of Responsibility (1969 – 2000).

Source: Vanuatu Meteorological Tropical Cyclone Archive (in Kaniaha and Malsale 2010.)
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Flooding
146. Flooding is a serious problem that can result in loss of human life and property, relocation
of households, an increase in water-borne diseases, and other associated environmental,
economic, and social costs. Natural flooding in Port Vila occurs during prolonged periods of heavy
downpour, often associated with cyclones. These events cause many rivers around the town,
including the Teouma, La Colle, Tagabe, and Tepwuloa rivers, to overflow their banks.
147. However, within the core CBD, the reasons for flooding are quite different, and largely
ascribed to manmade factors. Runoff problems are most serious in the high-density development
area of the Central Business District (CBD) and on steep slopes. As the town has grown,
stormwater drainage structures have been added in an ad-hoc fashion, often by owners who just
drain the water to undeveloped plots downslope. The organic growth of the drainage system
means there has never been an integrated approach to plan, develop and maintain it.
Consequently, the drains which exist are often poorly designed, prone to blockage, seldom
maintained until they cause localized flooding, and generally in a state of disrepair. Increasing
impermeability of the land as a consequence of continuing construction and development are
contributing added volumes of runoff water. In addition, trends of increasing rainfall, due in part to
climate change, are likely also exacerbating the problem.
148. In work performed during the Inception Phase of this project, 42 flooding ‘hotspots’—
existing sites where drainage is chronically constrained and flooding regularly occurs—were
identified. The hotspots are mainly concentrated within the CBD. Identification of these areas was
based on (1) historical knowledge of flooding events in Port Vila, and (2) the project team’s direct
observation of the severe flooding event that was caused by prolonged heavy rainfall in June
2010. In subsequent work by the team’s drainage engineers, the status of flooding, and
requirements for improving drainage infrastructure within 39 catchment areas, were described. Of
the 39 catchment areas, 16 catchments are regularly prone to flooding; an additional 8
catchments do not experience flooding currently, but may be affected by flooding in the future due
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to sub-standard drainage systems and/or continued land development; and 15 catchments do not
show any drainage problems.
149. It should be noted that there are many factors in play that would ordinarily help to minimize
flooding in Port Vila—these include the following:
•

Most of the urban and settled areas are underlain by limestone which is very
permeable with high infiltration rates. Soil depth is often very shallow. This favors
immediate infiltration of all but high intensity rainfall on any flat or gently sloping
unpaved areas, and a minimal fraction collecting as surface runoff.

•

Most residential areas are low- to medium-density, and buildings are frequently
surrounded by gardens. Many households also collect roof runoff water for domestic
use even though they have access to a treated water supply.

•

The hilly terrain promotes fairly rapid runoff of water from roads, roofs and paved
areas, which flows quickly down the slopes to the ocean.

150. Despite these conditions, that favor reduced risk of flooding, the Port Vila CBD continues
to be affected. The flooding of vulnerable areas is becoming more frequent, severe, and
widespread, even when rainfall events are less intense and of fairly short duration. This suggests
that the drainage infrastructure problems mentioned above are quite serious, and need to be
addressed in a planned and integrated manner. Possible climate change-related aspects also
need to be taken into consideration in designing adequate drainage infrastructure. Described
below are the basic elements of the proposed drainage system that is being considered to
address flooding problems.
Landslides
151. Landslides are typically initiated due to earthquakes or tremors. Other factors which can
increase the occurrence of landslides are clearing, deforestation and excavation, all of which
further destabilize the soil. A landslide following an earthquake in 2001 affected the main road to
the Port Vila wharf area. The recent 2010 earthquake caused landslides near the airport. While
fundamentally landslides are not weather-induced events, they are often exacerbated by heavy
rains which cause soils to become less stable.
4.1.5

Climate Change

152. In addition to the effects of the extreme weather events described above, it is anticipated
that Vanuatu may also experience impacts that are further amplified due to human-induced
climate change. The expected impacts of a future climate regime that is drier and warmer, with
more frequent extreme climatic events, warmer seas, and sea level rise are quite serious but
difficult to predict with quantitative certainty. Among the possible impacts identified are the
following:
•
•
•
•
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decreased agriculture production and reduce food security
increased incidence of diseases such as malaria, dengue and water-borne diseases
water shortages
inundation in coastal zones and impacts on infrastructure and housing

•
•

coral bleaching, and other undetermined impacts on coastal ecosystems
uncertain impacts on fisheries resources

Rising Temperature
153. Based on scenarios that do not assume explicit climate policies to reduce emissions of
greenhouse gas (GHG), global average temperature is projected to rise by 2°F to 11.5°F by the
end of this century 15 (relative to the 1980-1999 time period). Whether the actual warming in 2100
will be closer to the low or the high end of this range depends primarily on two factors: first, the
future level of emissions of heat-trapping gases, and second, how sensitive climate is to past and
future emissions. The range of possible outcomes has been explored using a range of different
emissions scenarios, and a variety of climate models that encompass the known range of climate
sensitivity (see Figure 24).
Sea level rise
154. As part of a regional AusAID-funded initiative to address concerns about the impacts of
global climate change, including sea level rise, a Sea Level Fine Resolution Acoustic Measuring
Equipment (SEAFRAME) gauge was installed in Port Vila, Vanuatu, in January, 1993 to record
sea level as well as other climatic parameters. 16 Figure 25 shows the general trend of sea level
rise at Port Vila from 1993 through December 2007. The linear trend in sea level rise for this
period is +5.5mm per year. Projecting this rate of rise from 1993 out to 2060, sea level would
increase by nearly 400mm, 17 enough of a rise to pose a serious threat to the existing footprint of
buildings and infrastructure built up along the shore.
Other potential climate change impacts
155. It is anticipated that with global warming trends, increased intensity and frequency of
extreme weather events may be expected. Vanuatu is already considered to be the most cycloneprone nation in the southwest Pacific, and global warming may make these events even more
likely to occur, and with greater intensity. Such a trend is of great concern, and there is a need to
shift towards treating disasters such as these as a development issue. Adopting an integrated “all
hazards” approach to disaster risk management will be vitally important for the future
development of the nation.
Mitigation
156. Given the country’s vulnerabilities, most of the discussion concerning climate change in
Vanuatu relates to adaptation, that is, those issues that will force human populations to adapt to
the unavoidable impacts of climate change. The other side of the climate change equation has to
do with mitigation, which refers to the possible steps that can be taken to reduce GHG
emissions, and thus to mitigate the pace and effects of global climate change. Since Vanuatu is
not a major emitter of GHGs, mitigation issues are not nearly as serious for the nation, as are its
concerns with adaptation. Nonetheless, the main emission sources for Vanuatu should be
recognized. The key sources of emissions are fossil fuel use and methane release from the Port

15 http://www.globalchange.gov/publications/reports/scientific-assessments/us-impacts/full-report/references
16 Data from the SEAFRAME program, which includes information gathered from stations around the Pacific, is held,

analyzed and reported by the Australian National Tidal Facility (NTF) at Flinders University in Adelaide, Australia.
17 This projection assumes a linear rise, which most experts would say is conservative.
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Vila landfill. The proposed sanitation infrastructure will incorporate features that will help to reduce
both of these emissions sources.
Figure 24. Observed and Projected Global Temperature, 1900-2100

Source: http://www.globalchange.gov/HighResImages/1-Global-pg-25_top.jpg

Figure 25. Mean annual sea level for Port Vila (1993 to 2007), relative to mean sea level

Source: Hay 2008.
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4.2

Biological Environment

157. The island of Efate hosts rich biological resources, in both the marine and terrestrial
environment. However, the proposed project actions will be conducted entirely on urban lands or
in peri-urban areas that have already been heavily altered by development. Most impacts on the
biological environment that could arise as a result of project actions would be expected to occur in
the coastal marine environment, mainly as a result of drainage or sewage runoff. For this reason,
this section focuses primarily on a discussion of the marine elements of the biological
environment, although a summary sub-section on terrestrial biological resources is also included.
4.2.1

Marine and Coastal Environment

Coral reefs
Significance
158. Coral reefs are widespread structures that are built up of limestone (calcium carbonate)
formed of the skeletal material of living coral organisms and calcareous algae. They are among
the most important types of natural ecosystems found in tropical coastal seas. Coral reefs provide
spawning sites, nursery-grounds, feeding areas, and shelter to a vast array of commercially
important species of fishes and invertebrates, many of which provide food for human
consumption. They also provide other critical “ecosystem goods and services.” They are essential
in beach formation, a process that involves the breakdown of corals into sand, and indeed,
provide the basis for the formation of coral islands as well. They serve as physical barriers that
attenuate wave energy, thus protecting shorelines from storm surges and tsunamis. Because
coral organisms metabolize calcium carbonate, they serve as a carbon sink by withdrawing CO 2
from the atmosphere, thus helping to mitigate the effects of global climate change. Finally, coral
reefs are a store of valuable biodiversity—Vanuatu’s reefs are part of the “Coral Triangle,”
regarded as the center of the world’s marine biodiversity. It is reported that 557 species of
fishes, 18 and some 295 species of hard corals 19, are found on Vanuatu’s reefs. A photograph
showing typical hard coral growth is shown in Figure 26.
Figure 26. Typical Coral Formation, Hideaway Island

100% live coral coverage, branching Acropora and massive Porites corals (Photo: J. Berdach)
18 http://fishbase.org/Country/CountryChecklist.php
19 http://www.coral-reef-info.com/vanuatu-diving.html
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Occurrence
159. It is estimated that there are some 131,850 ha of coral reefs surrounding Efate Island. 20
Healthy coral reef communities are still found at several locations around the Port Vila area,
including, among others:
•
•
•
•
•
•
•
•

Malapoa Reef: Extensive shelf reef that separates Port Vila Bay from Fatumaru Bay
Malapoa Point: Fringing reef along Malapoa Point on the northwest coast of the harbor
Iririki Fringing Reef: Patches of reef and large coral heads (bommies) around the north
and west coasts of Iririki Island
Iririki Ridge: Areas of high live-coral cover in numerous patches on the shallow ridge
that extends between Star Wharf and Iririki Island
Ifira Fringing Reef: Patches of reef and coral heads (bommies) around the coast of
Ifira Island
Eratap: small fringing reef fronting the resort
Etmat Bay: well-developed spur-and-groove reef along the west coast of the bay
Hideaway Island: broad shallow fringing reef surrounding the island; it is managed as
a protected area through partnership of the local community and resort operator

160. Satellite imagery that shows the structure of several reefs around Port Vila, is provided in
Figure 27.
161. Results of field surveys conducted at various coral reef sites corroborate observations
based on the satellite images, namely, indicating that reefs appear healthy and productive at most
sites (EcoStrategic Consultants, April 2010). During surveys, active feeding behavior, several
spawning organisms and evidence of very high settlement and colonization rates on new
substrate have been observed. Coral communities at most sites show good balance, in terms of
number of colonies of old, slower-growing boulder corals (Porites spp.) and faster-growing
species of staghorn corals (Acropora spp.). There is also a balanced mix of hard corals
(Scleractinia) and soft corals (Alcyonaria) at all coral sites throughout the harbor. Such diversity
indicates a well-developed and highly-resilient system. However, not all coastal sites are in such
good condition.
162. At some sites, reefs are highly stressed by land-based pollution and over-exploitation.
Tagabe Rocks, the patch reef just offshore from the mouth of the Tagabe River (see Figure 27[f]),
which is one of the coral sites that would be most exposed to pollution and sediments being
discharged from the river, appears to be relatively degraded as compared to most other reefs
around Port Vila. The satellite image clearly shows the sediment plume from the river, which
extends to the area of the reef.
163. The impression gained from the satellite imagery, that of a degraded reef at this site, is
again corroborated through field surveys. The study based on the field survey for this site
(Fellenius 2010) states that (i) non-coral invertebrates are largely absent from the reef; (ii) large
(>20cm) and medium-size (10-20cm) fish also appear to be largely absent; (iii) there exists
between 5% and 15% cyanobacteria algae at Tagabe Rocks (indicating eutrophic conditions);
and (iv) half to three-quarters of the bottom at Tagabe Rocks is covered in fine silty sediment.
20 Down to a depth of 400m. www.reefbase.org

54

Figure 27. Typical Reef Formations in Port Vila Area

BO

SG

FR

a. Fringing reef (FR) and coral bommies (BO),
Ifira Island

b. Spur-and-groove (SG) formation extending
down reef slope, western side of Etmat Bay

SG
RC

c. Spur-and-groove (SG) formation extending
down reef slope, at Pango Point

d. Shallow reef crest (RC) forming barrier at
entrance of Fatumaru Bay

TR

S

RF

e. Broad shallow reef flat (RF) surrounding
Hideaway Island

PR
f. Patch reef (PR) degraded by sediment (S)
discharged
from Tagabe
River
(TR),
Blacksands area

Source: Satellite imagery, courtesy of Dept. of Lands
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Vulnerability
164. While the reefs of the Port Vila area have shown great resiliency to adverse impacts, these
effects are increasing, and may over the long term reduce the productivity of the reefs, as well as
their functionality in providing other ecosystem services. Among the main impacts are the
following: (i) pollution and siltation, which can choke coral organisms and cause coral die-off; (ii)
overexploitation of reef resources, which can disrupt the delicate ecological balance on the reefs;
(iii) predation by the Crown-of-Thorns starfish (Acanthaster plancki), an aggressive predator
species that feeds on live coral polyps, and is becoming more prevalent in the Port Vila area 21;
and (iv) climate change-related impacts. Climate change impacts on reefs may include (among
others):
•

•
•

Increasing temperature: increasing temperature can cause ‘coral bleaching’—the loss
of symbiotic algae that help corals to obtain food through photosynthesis, and can also
lead to increased susceptibility of corals and other reef organisms to disease
outbreaks
Sea level rise: sea level rise can lead to changes in light penetration that may cause
corals to die off, if they are unable to adapt to and keep pace with the rising level of the
sea
Acidification: acidification (decreasing pH) of ocean waters results from increasing
levels of atmospheric CO 2. . Scientific studies have confirmed that uptake of CO 2 by
corals is inhibited when ocean conditions become more acidic.

165. In summary, all these effects can cause reduced resiliency of coral reefs. Reduced
resiliency and impaired coral reef health can lead to:
•
•
•
•

reduced reef productivity, thus reducing the availability of food resources for humans;
reduced structural integrity of reefs, compromising their effectiveness as wave
barriers;
reduced biodiversity, both directly to reef-builidng organisms, and indirectly to fishes
and other species that utilize reefs as habitat; and
reduced activity of reef organisms in sequestering atmospheric CO 2 , with consequent
release of CO 2 to the atmosphere, thus exacerbating the impacts of climate change.

It should be apparent from the points mentioned above that reduced resiliency of coral reefs to
climate change, can also lead to reduced resiliency among human populations.
4.2.2

Mangroves and Seagrasses

Significance
166. Mangroves are an important type of coastal wetland habitat, found along the banks and
flats of embayments, river mouths, estuaries, and other coastal sites where fresh water meets
saltwater. This unique community of plants includes various species of trees, shrubs, vines, and
21 The reasons for outbreaks of A. planci are not fully understood. Some scientists have linked them to disturbances
that could be tied to changing water chemistry, temperature, or other factors that trigger increased spawning activity
and larval survival.
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herbs. Mangroves provide a nursery-ground for fishes and shellfish, and in Vanuatu, people
living in coastal communities are highly reliant upon the resources that they harvest and capture
in mangrove areas for subsistence use. These include some 13 species of molluscs, around 20
different types of crustaceans, including the mangrove crab (Scylla serrata); and over 40 species
of fishes (Mourgues, 2005). Woody mangrove species have traditionally been harvested for
fuelwood, construction materials, and wood carvings.
167. In addition to these direct uses, mangroves provide critical physical functions as well as
they help to attenuate the wave energy of storm surges, and through their dense root systems
(Figure 28), help to bind sediments, thus protecting coastlines and beaches from erosion. Thus
mangroves can help to improve resiliency to the impacts of climate change and sea level rise.
Figure 28. Mangrove Stand at Eratap Lagoon

Eratap area: Dense prop roots of mangroves trap sediments and provide protective habitat for juvenile fishes.
(Photo: J. Berdach)

168. Seagrasses are flowering plants (not true grasses) that grow in shallow coastal waters
(Figure 29). Seagrass beds provide significant environmental services. They hold sediment in
place and stabilize coasts, filter wastewater, produce nutrient flows that are part of the broader
food chain, and provide food and habitat for many important nearshore fish species and
invertebrates, as well as such endangered species as sea turtles and dugongs.
Figure 29. Seagrass Bed, Fatumaru Bay

Fatumaru Bay: Seagrasses bind sediments and provide a nursery-ground for juvenile fishes. (Photo: J.
Berdach)
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Occurrence
169. When compared to other tropical islands, the occurrence of mangroves in Vanuatu is fairly
limited. Only 2,500-3,500 ha of mangroves, or 0.2%-0.3% of the total land area of the country, are
occupied by mangrove ecosystems. On Efate, it is estimated that there are only about 10 ha of
mangrove area in total. 22 Depending on the classification that is followed, between thirteen to
fifteen major mangrove species have been recorded in Vanuatu. 23
170. In the Port Vila area, the largest expanses of mangroves are found along the margins of
the first and second lagoons (Ekasuvat and Emten lagoons), and in the small shallow lagoon at
Eratap. The most abundant species here include Rhizophora stylosa, R. apiculata, Brugueira
gymnorhiza, Sonneratia alba, and Avicennia marina. Seagrasses are not common in the harbor
area. The largest expanses of seagrasses are found on the shallow sand bottom substrates in
Fatumaru Bay and the Kawenu area of Malapoa, west of Fatumaru. Some seagrasses may also
occur in the shallows of Erakor Bay.
Vulnerability
171. It is reported that in the past, mangroves were more widespread in the Port Vila area than
they are today, but were cleared to make way for development. Main clearing activities have
occurred in the two main lagoons, along the reclaimed foreshore in the built-up CBD, and the
shore of Erakor Bay. These and other areas continue to be targeted for mangrove clearing,
despite regulations intended to prevent this. Remaining mangrove and seagrass areas are mainly
threatened by conversion for aquaculture and other development; uncontrolled cutting of timber
and firewood; and the effects of land-based pollution, dumping of solid waste, and sedimentation.
4.2.3

Terrestrial Flora and Fauna

172. Vanuatu is located at the eastern limit of distribution of Indo-Malaysian species and at the
western limit of many Pacific species. However compared to other neighboring biogeographic
regions such as Papua New Guinea (PNG), New Caledonia or the Solomon Islands, Vanuatu
does not present high levels of diversity or endemicity of terrestrial species. Overall richness and
endemism in Vanuatu range from low to moderate in comparison with those of other eco-regions.
This seemingly impoverished state results from the islands’ size, geological youth and their
relative isolation from large expanses of land. Frequent damage inflicted by cyclonic, seismic and
volcanic activity have further impacted on the development of a rich biodiversity. Nevertheless, a
certain number of endemic species have evolved in an environment isolated from other genetic
resources. Today it is likely that all endemic species have not yet been identified and catalogued
and more prospecting is likely to be required.
173. Dahl (1980) listed 37 different ecosystems for Vanuatu. Nine types of forest and woodland
cover nearly 77% of the country. The forests of Vanuatu are not as tall are those of PNG and
Solomon Islands, rarely exceeding 30m in height. Scrub, grassland and freshwater/marine
ecosystems make up most of the remainder. The vegetation types of Vanuatu are presented in
the Table 10.
22 Tari and Naviti (n.d.).
23 FAO 2005; Tari and Naviti (n.d.).
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Table 10. Vegetation Types of Vanuatu
Vegetation type
Thickets (3-8 m)
Bare ground or agricultural
and inhabited land
Low Forest (10-20 m)
Midheight forest (20-30 m)
Grassland
Scrub (<3 m)
Mangroves
Swamp Communities
Woodland (<10m)
Land Area (ha)

Area (ha)
433,941
252,256

Percentage of land
area
35.37
20.56

234,089
205,307
51,128
45,018
2,519
2,261
386
1,226,905

19.08
16.73
4.17
3.67
0.21
0.18
0.03
100.00

Source: Mourgues 2004.

174.

Vanuatu forest types are as follows:
•

•
•
•
•

Lowland rainforest, including:
– Climax closed canopy high forest, found mainly on windward wetter slopes; and
– Cyclone-perpetuated two-storeyed closed-canopy high forest, such as the kauri
(Agathis macrophylla) forest on Erromango;
Semi-deciduous forest – mainly found on leeward drier slopes, such as those forests
found on Malekula;
Altitude-influenced forest (montane and cloud forest), found on Santo and Tanna;
Riverine and swamp forest; and
Mangroves.

175. It is important to highlight here that Ni-Vanuatu derive many non-timber forest products
(NTFPs) from the forest environment (food, firewood, medicines, building material for boats,
houses and handicrafts). In order to provide these NTFPs, forests areas are under some form of
management by the local population, and NTFPs are providing sizeable economic benefits. As
such, these products may be a sustainable alternative to the logging of forests.
4.2.4

Biodiversity, and Areas of Conservation Significance

176. The biodiversity resources of Vanuatu are not extensively or systematically documented.
Also, there is no well-defined system of protected areas, that are established under legal mandate
for the protection of biodiversity and the conservation of important ecological values. A summary
of the various species found in Vanuatu, and areas of conservation significance, are presented in
Annex F. Further details regarding specific components of the country’s biodiversity are
discussed below.
177. Apart from their inherent “existence value”, biodiversity resources offer many economic
opportunities: they serve as a focus for ecotourism activities; provide a source of raw materials for
“bioprospecting” which often leads to their use in the pharmaceutical and technology industries;
and comprise varied species of fish and other marine products for food and commercial use.
Vanuatu lies at the eastern end of the Coral Triangle, and its coastal and marine ecosystems are
a storehouse of biodiversity. The National Biodiversity Conservation Strategy (1999) is the
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country’s action plan for the conservation of important biodiversity resources. This document lists
around 20 marine and aquatic species or other taxa that are either endemic, of cultural or
economic value, or rare and vulnerable. A number of these also have status on the IUCN Red
Data Book list as being vulnerable to critically endangered (Table 11).
178. Of the species listed, the most noteworthy from Port Vila are the dugong, a marine
mammal, and sea turtles. The dugong is closely associated with seagrass habitat, which it uses
for foraging. A small but healthy population of dugongs is reported from the seagrass beds in
Fatumaru Bay and the adjacent meadow in Malapoa. Recent sightings in this area have included
a calf swimming with her young. Turtles appear sporadically within the Port Vila area. Nesting
beaches for some species are reported on north Efate. The black sand beaches of Mele Bay
have been described as “vestigial” nesting sites of Leatherback turtles.
179. In addition to the species included in the national strategy, there are 11 species of fishes
occurring in Vanuatu that are listed on the fishbase.org database as vulnerable. These are listed
in Table 12.
180. Most countries have set aside formally-designated areas to protect and conserve
important biodiversity resources. These include national or provincial parks, nature reserves, and
similar sites. In the marine and coastal environment, establishment of marine protected areas
(MPAs), which are often managed by local communities, has gained acceptance as one of the
most effective mechanisms for protecting locations where high-value marine biodiversity
resources occur. In Vanuatu, there are only a few areas that are officially designated as protected
areas. Despite this, there are numerous sites that are effectively protected through their “custom”
or traditional landowners. Traditional ownership rights and stewardship responsibilities are not
limited to sites on land, they extend as well to nearshore areas, such as the reef areas
surrounding the small islands in Port Vila (e.g., Hideaway Island and Efira island, which are being
managed in cooperation with traditional leaders). Traditional protection is effected by declaration
of areas as ‘taboo’ or restricted access/use.
181. Customary owners have had a long experience and tradition of successful management of
their own resources. 24 They also have a much deeper connection to the areas being protected,
and a stronger vested interest in ensuring the continued sustainability of the resources, and are
thus well qualified to be the primary managers and decision-makers regarding the use of these
sites and their resources.
182. In addition to its traditional systems for biodiversity protection, Vanuatu, as a signatory to
several international conventions, is obligated to comply with the terms of these agreements.
Vanuatu is a party to the international Convention on Biological Diversity (CBD), ratified 1993.
The CBD expects, as far as possible, each contracting party to establish a system for the
protection of in-situ biological diversity and complementary ex-situ measures for the conservation
and research on valuable genetic resources. Under the CBD, Vanuatu is committed to reaching
defined targets for biodiversity conservation, including the preparation of a national biodiversity
strategy and action plan, and the establishment of designated areas for the protection and
management of threatened biodiversity. Because a traditional system is the dominant means for
management and protection of natural areas in Vanuatu, rather than listing and designating
24 However, modern lease arrangements have sometimes undermined traditional practice. Refer to the further
discussion of this issue under the section on the Foreshore Development Act in Annex D.
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protected sites by law, the National Biodiversity Conservation Strategy simply describes various
natural areas or features that have priority for conservation. These are termed as “important
places”, “places damaged or degraded due to human impacts”, and “vulnerable places” (see
Annex F).
Table 11. Marine and Aquatic Species/Taxa of Conservation Significance in Vanuatu

Common Name

Scientific Name

Giant clam

Trochus niloticus
‡
Birgus latro
Dugong dugon
Anguilla sp.
Stenogobius sp.,
Sicyopterus sp.,
Sicyopus sp.,
Stiphodon sp.,
Vinvineala pryhotigris
Tridacna spp.

Giant clam

Hippopus hippopus

Green snail
Lobster

Turbo marmoratus
Panulirus spp.,
Paribacus caledonicus
Scylla spp.
Macrobrachium sp.
nov.
Crocodylus porosus

Button shell
‡
Coconut crab
Dugong
Eel
Freshwater
fishes

Mud crab
Prawn,
freshwater
Saltwater
crocodile
Sea
cucumbers (all
commercial
species)
Shellfishes (all)
Triton shell
Turtle, Green
Turtle,
Hawksbill
Turtle,
Leatherback
Turtle,
Loggerhead
Turtle, Olive
Ridley

IUCN Red Data
Book Status

Endemic
species

Species of
cultural /
economic
value

●
●
Vulnerable

●

●

Rare or
vulnerable
species

●
●

●
Range from
Lower risk to
Vulnerable
Lower
risk/conservation
dependent

●

●

●
●

●

●

●

●
●

●

●

●

Lower risk/Least
Concern

●

Holothuridae
●
●
Charonia tritonis
Chelonia mydas
Eretmochelys imbricata
Dermochelys coriacea
Caretta caretta
Lepidochelys olivacea

Endangered
Critically
endangered
Critically
endangered
Endangered
Vulnerable

Sources: National Biodiversity Conservation Strategy (1999); IUCN Red Data Book
‡
A terrestrial species, but larval stages develop in coastal marine waters.
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Species locally
vulnerable to
overexploitation

●

●
●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

Table 12. Vulnerable Marine Fish Species of Vanuatu
Order

Family

Perciformes

Scaridae

Carcharhiniformes
Perciformes
Rajiformes
Perciformes
Lamniformes
Orectolobiformes

Carcharhinidae
Serranidae
Dasyatidae
Serranidae
Lamnidae
Ginglymostomatidae

Species

Status

Bolbometopon muricatum

native

Carcharhinus longimanus

native

Cromileptes altivelis
Dasyatis fluviorum
Epinephelus lanceolatus
Isurus oxyrinchus

questionable
native
native
native

Common name
Green humphead
parrotfish
Oceanic whitetip
shark
Humpback grouper
Estuary stingray
Giant grouper
Shortfin mako

Nebrius ferrugineus

native

Tawny nurse shark

Perciformes

Serranidae

Plectropomus laevis

native

Blacksaddled
coralgrouper

Orectolobiformes

Rhincodontidae

Rhincodon typus

native

Whale shark

Rajiformes

Dasyatidae

Taeniura meyeni

native

Perciformes

Scombridae

Thunnus obesus

native

Round ribbontail
ray
Bigeye tuna

Source: www.fishbase.org

183. Vanuatu is also a party to the Convention on International Trade of Endangered Species
of Flora and Fauna (CITES), ratified 1989, which controls the export and import of animals or
plants, dead or alive, in whole or in part as listed under Appendices I, II and III. The International
Trade of Flora and Fauna Act (1989) regulates and monitors the exploitation and importation of
species listed in the CITES appendices. Among the coastal and marine species for which no
trade or export is permitted (Appendix I) are all species of Sea Turtle, Saltwater Crocodile, and
Fire corals. Regulated trade under CITES (Appendices II and III) applies to marine mammals,
including dugong, whales and dolphins; giant clams (Tridacna sp. and Hippopus sp.); all coral
species of familes Coenothecalia, Stolonifera, Antipatharia and Scleractinia; Charonia tritonis
(Triton Shell), Nautilus pompilius (Nautilus shell), and Cypraea species (Cowrie Shells).

4.3

Socioeconomic Conditions and Cultural Environment
4.3.1

Economic Conditions and Poverty

184.Table 13 provides a number of socio-economic indicators, and compares these for Vanuatu
and its neighbors. While Vanuatu’s economy is largely informal, and dominated by subsistence
agriculture and fishing, in the formal economic sector, Vanuatu’s gross national income (GNI) 25
for 2008 was USD1,840 per capita.
185. This is approximately in the mid-range of Vanuatu’s island neighbor countries. Similarly,
Vanuatu’s quality of life and socioeconomic indicators (HDI, and its components) fall
approximately in the mid-range among its immediate neighbors. Overseas development
assistance (ODA) per capita reflects the need for continuing social, economic, and infrstructure
development, and is thus taken as a proxy indicator of poverty. As shown in Table 13, Vanuatu
25 Gross domestic product [GDP] divided by mid-year population
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receives more ODA per capita than any of its neighbors except the Solomon Islands, reflecting a
relatively high level of poverty.
Table 13. Regional/International Development Indicators
Details \ Country

Vanuatu

HDI 26 Ranking
Population (Million persons)
Annual Population Growth - %
Population Growth (Urban) - %

126
0.19
2.4
4.2
34
28
68.1

Fiji
108
0.8
0.9
2.3
18
16
66.5

PNG
148
6.4
2.5
2.9
65
50
58.7

Samoa
94
0.2
0.9
1.4
27
22
68.4

Solomon
New
Islands
Zealand
135
20
0.5
4.2
2.7
1.2
4.4
1.4
70
6
53
5
64.9
78.1

Australia
2
20.9
1.2
1.5
6
5
79.1

U5MR 27 / 1000 live births
IMR 28/ 1000 live births
Life Expectancy at Birth
(years) – Male
Life Expectancy at Birth
72
71
63
74.7
66.7
82.1
83.7
(years) – Female
Adult Literacy
80
95.9
62.1
98.9
->99
>99
– Male %
Adult Literacy
76.1
92.9
53.4
98.9
->99
>99
- Female %
GNI (USD/Capita)
1,840
3,800
850
2,430
730
28,780
35,960
ODA/capita (USD)
251
69
50
197
500
0
0
Income Ratio Female : Male
0.69
0.38
0.74
0.4
0.51
0.69
0.7
Source: UNICEF State of the World’s Children 2007; UNDP Human Development Report, 2007-2008

4.3.2

Norway
1
4.7
0.6
1.1
4
3
78.2
82.7
>99
>99
76,450
0
0.77

Health

186. Urban development, including roads, drainage, sanitation, water and solid waste
management all have significant impact on human health. Therefore, it is ancitipated that the
infrastructure improvements for sanitation and drainage to be carried out under the PVUDP will
have a direct and beneficial impact on public health within Port Vila’s communities.
187. Information on incidence of disease in selected communities within the greater Port Vila
area, surveyed by the PVUDP consultant team, is presented in Table 14.
188. The data in the table reflect health conditions that would be expected within poor to
middle-income communities. Some illnesses, such as diarrhea and skin diseases, are usually
associated with poor hygiene conditions that typically are prevalent within poorer communities.
Heart disorders, high blood pressure, and diabetes, on the other hand, are “lifestyle” illnesses,
more commonly associated with households in more affluent and developed situations.
Improvements in sanitation and drainage infrastructure would be expected to specifically help to
reduce incidence of diarrhea and other water-borne disease, and also malaria and dengue,
which are transmitted by mosquitoes (Anopheles spp. and Aedes aegypti, respectively) that breed
in stagnant pools or areas of running water.

26 Human Development Index, which incorporates indicators that reflect long healthy life, education and living
standards, women and child welfare and gender.
27 Under-5 mortality rate
28 Infant mortality rate
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Table 14. Incidence of Disease in Selected Port Vila Communities
Type
Urban
Peri-Urban

Community
Anabrou
Erakor Bridge
Erakor
Mele
Melematt
Ifira
Pango

Informal
Settlements

Ohlen Whitewood
Ohlen Nambanga
Seaside Tongarikki
Seaside Pentecost
Seaside Futuna
Seaside Paama

Rural

Blacksands
Waisisi

Illnesses
malaria, ringworm, flu, lifestyle illnesses (hypotension, diabetes, heart
diseases, cancer); respiratory infections.
malaria (adult); malaria (children); dengue fever; diarrhea; gynecological
malaria; diarrhea; scabies; ringworm; whitespot, dengue fever; gynecological
(pregnancy, cervical cancer and lifting)
malaria, lifestyle illnesses (hypotension, diabetes, arthritis, heart attacks)
breast and cervical cancer, ringworm, whitespot, scabies malaria, dengue
fever, diarreal, asthma, flu
malaria; diarrhea; scabies; ringworm; whitespot, dengue fever; gynecological
diarrhea, gynecological, flu, skin diseases.
Lifestyle illnesses (diabetes, blood pressure) worms, asthma, tuberculosis,
dengue fever, malaria, scabies
chicken pox, flu, malaria; diarrhea; ringworm, whitespot
malaria; dengue fever; diarrhea; gynecological; asthma; flu, scabies, ringworm,
whitespot
malaria; dengue fever; diarrhea; gynecological; asthma; flu, scabies, ringworm.
malaria; dengue fever; diarrhea, asthma, scabies, gynecological (from lack of
hygiene)
diarrhea; flu, asthma, dengue fever, scabies, ringworm, whitespot
Lifestyle illnesses (diabetes, blood pressure), asthma, dengue fever, malaria,
scabies, measles diarrhea.
dehydration, flu, diarrhea, cervical cancer, respiratory infection, scabies,
malaria, ringworm
malaria, food poisoning (vomiting), diarrhea, dengue fever, ringworm.

Source: PVUDP consultant team

4.3.3

Gender

189. Based on data collected from the sample communities themselves, Table 15 shows the
various gender disaggregate populations for each community, and the published estimates for
Port Vila and the nation as a whole. Data indicate very few communities in which the ratio of
males per female is above 1:1 (male:female) with a majority of communities indicating a larger
proportion of females to every male in the communities. The number of female-headed
households for Port Vila is above average as compared with Longanville, rural areas and the
national average. Low male populations may be an indication of a large number of males
temporarily moving to outside of the community for employment purposes.
190. Gender and development includes both men and women. A part of the Millennium
Development Goals for Vanuatu is that women should be involved in aspects of health, hygiene
and sanitation development. Furthermore, to achieve better gender equity, efforts should be
made to ensure the participation of women in design and operation of facilities, and in
employment opportunities in general.
191. The poor design and management of basic infrastructure services exacerbates gender
inequity in terms of time and opportunities lost for women's employment. It also causes health
problems for women and children that result in increased women’s care burden. In order to
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address gender inequities, a Gender Action Plan has been prepared for the project. Features of
the Gender Action Plan, particularly emphasizing women include the following points:
Table 15. Community Population Total and by Gender
Type

Community

Urban
Peri-Urban

Informal Settlements

Rural
Port Vila
Total Vanuatu

Anabrou
Erakor Bridge
Erakor
Mele
Melematt
Ifira
Pango
Ohlen Whitewood
Ohlen Nambanga
Seaside Tongarikki
Seaside Pentecost
Seaside Futuna
Seaside Paama
Blacksands
Waisisi
Port Vila
Total

Total
650
2200
6300
4000
800
3000
-600
-68
77
150
502
770
105
33,155
203,229

Population
Male
Female
300
350
1320
880
3000
3300
2715
1285
------280
320
--26
42
29
48
56
94
166
336
441
329
--16,595
16560
103,975
99,254

Ratio (m/f)
0.85
1.5
0.91
2.11
---0.87
-0.62
0.6
0.6
0.49
1.34
-1.002
1.047

Source: consultant team

•
•
•
•
•
•
•
•
•
•
•
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Consult with women in targeted areas for their input on areas for improving the
drainage problems and measures/strategies for addressing the problems.
Design takes into account the safety of children in the community concerned, and
mobility issues for People with Disability.
Provide awareness workshops on the importance of good drainage systems in relation
to hygiene and sanitation and gender issues for all construction workers and nearby
communities.
Ensure that sanitation facilities are designed and clearly designated for each gender
and identified appropriate gender symbols.
Build the capacity of the community, including women and children to have
mechanisms such as policies in place to properly manage the maintenance, upgrade
and care for the communal ablutions.
Organize frequent public health awareness in the city center and in the media on
hygiene related health issues and the importance of hygiene.
Organize health and hygiene awareness workshops particularly targeting women in
settlement communities and other neighboring settlements/ensure availability of IEC
materials on health and hygiene in appropriate places
Ensure that women participate in decision making with regards to the location, design,
construction of sanitation facilities and removal strategies
Design takes into account facilities/requirements for disposal of women’s feminine
products and children’s diapers
Provide gender awareness training to all project staff.
Ensure participation of women in community consultations and meetings (participants
50% women).

•
•
•

Ensure fair employment. (20% of labourers are women) and fair wage rates for women
in construction/repair and maintenance works
Provide facilities for female labor-based workers such as separate resting areas and
portable sanitation facilities when working on various drainage construction sites.
Ensure the inclusion of sex-disaggregated data in the baseline, progress, monitoring,
and evaluation reports.
4.3.4

Cultural Heritage

192. Vanuatu has a rich cultural history, and the Ni-Vanuatu people adhere closely to many
ancient traditional practices, even up to the present day. The concept of “kastom” relates to
cultural, historical and religious traditions. It is most intimately tied to the land, natural resources,
and reverence for the spiritual forces of nature. While there are many sites that are preserved by
their custom-owners, sites that are officially designated as having cultural or historical significance
are limited in number.
193. By some estimates, the population of Vanuatu in ancient times was much higher than
today, perhaps with as many as 2.5 million inhabitants. Vanuatu is rich in settlement sites from
these ancient times, but many of the sites have disappeared and have not be relocated. One of
the most significant archaeological discoveries in the South Pacific took place in 2004, when
extensive remains of a site from the ancient Lapita culture (ca. 3200 years B.P.) were unearthed
in Teouma, in Port Vila’s peri-urban area. Ths site contained human remains and extensive
deposits of ancient pottery (Figure 30), and is believed to be the largest known Lapita site in the
Pacific.
Figure 30. Ancient Lapita Pottery from Teouma Archaeological Site

Source: Vanuatu Cultural Centre website

194. Within the city itself, several buildings have been declared as historically significant, and
are listed on Vanuatu’s Cultural/Historic Sites Register. In the context of implementing the
PVUDP, in order to preserve important cultural, archaeological and historic features and
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information, it will be important to ensure that: (i) to the extent possible, listed historic sites are
avoided when designing, constructing and operating new infrastructure; and (ii) during earthworks
and excavation, accepted procedures are followed for any “accidental discovery” of buried
archaeological artifacts, so that such articles are properly recorded and preserved.
4.3.5

Tourism

195. Within the cash or commercial sector of the economy, tourism is perhaps the most
significant activity, and accounts for about 75 percent of foreign exchange, 20 percent of GDP
and an estimated 5,000 jobs. 29 Most tourism activities in Vanuatu, in turn, are closely linked to the
coastal and marine environment, and dependent upon coastal and marine-based amenties.
Fundamental among these are a relatively clean, pristine, and scenic shoreline and coastal
waters, since most resorts are built along the coast. Tourists are attracted to these areas
specifically for their natural scenic beauty. In addition, tourists are attracted to Vanuatu for the
range of other ocean amenities that it offers, including a variety of ocean recreational activities
such as scuba diving, snorkelling, boating and yachting, and fishing. It is reasonable to assume
that if natural values in the coastal and marine environment were compromised, and if these
recreational opportunites became more limited, tourism revenues would suffer accordingly.
196. Given the fact that the tourism sector is so critical for Vanuatu’s economic future, it is clear
that strong measures should be undertaken to protect the environmental values that support
tourism development. This includes ensuring that urban sanitation and drainage infrastructure are
adequate for protecting water quality in coastal areas, and preventing flooding in populated areas
and business centers. In turn, increased tourism activity may lead to a larger population influx to
Port Vila, thus requiring increased capacity of infrastructure systems to handle the increasing
pressures of a growing population and expanding economy. These elements must be taken into
consideration when the infrastructure systems are being designed, so that they can be properly
sized to accommodate existing and projected future demand.

5.

Consultation and Disclosure

197. According to ADB’s SPS (2009), a process of consultation and participation is required in
formulating the design of all Bank-funded projects. This process also carries through to the
evaluation of the potential benefits and environmental impacts of the project as well. The
methodology, key issues discussed, and summary of outcomes of the consultation and
participation process are described here.

5.1

5.1

Methodology

198. Consultation was undertaken through focus group discussions (FGDs) with stakeholders
and communities in the Central Business District (CBD) and in villages and informal settlements
in peri-urban areas. FGD participation is summarized in Table 16.
199. To guide the FGDs a questionnaire was prepared in English and Bislama. This
questionnaire is included in Annex G. Copies of the attendance sheets from the consultations are
also presented in Annex G.

29 TRIP Consultants 2008.
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200. All consultation processes were introduced with an explanation of the proposed project
and its expected outcomes. Respondents were then invited to provide their comments, and voice
their concerns about potential impacts and their expectations about the potential benefits of the
project.
Table 16. Location and Summary of Participants in Consultations
Location of
Community
Tokyo
Lagoon
(Buninga)
Seaside
Paama
Handikraft
Senta, Sea
front
Seven Stars
(Alfred’s
Nakamal)
Waisisi Mele
TOTALS

5.2

Date

Time

9

Total
number
of people
present
21

11.05.2011

09.30 am

9

31

40

11.05.2011

2.00 pm

2

9

11

13.05.2011

3.00 pm

9

2

11

16.05.2011

09.00 am

2
34

0
51

2
85

16.05.2011

2.00 pm

Number of
Male
participants

Number of
female
participants

12

Results of Consultation and Disclosure Process
5.2.1 General Issues Raised

201. During the consultations, a wide variety of issues of concern were raised for discussion in
respect of the proposed drainage, roadway, and sanitation improvements. These issues are
presented below, and are divided into four groups: (i) issues concerning existing conditions; (ii)
issues regarding the expected impacts of the proposed project during construction; (iii) concerns
about impacts during operation; and (iv) knowledge and concerns regarding climate change and
its potential impacts.
Issues Concerning Current, Existing Conditions
•
•
•
•
•
•
•
•
•
•
•
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Periodic inundation of residential and business areas in CBD
Periodic inundation of informal settlements
Damage to personal property due to flooding
Incidence of diarrhea and other water-borne diseases as a result of water standing for
prolonged periods
Fear of spread of malaria
Concern about lost tourism revenue due to frequent flooding in town
Lack of suitable toilets in town center
Lack of suitable toilets in informal settlement areas
Lack of connection to centralized sewage treatment system in CBD
Problems maintaining septic tank
Bad odors

•

Contamination of coastal waters

Issues Concerning Construction
•
•
•
•
•
•
•

Noise
Dust
Disruption of traffic
Erosion
Costs
Worker health and safety
Employment opportunities

Issues Concerning Operation
•
•
•
•
•
•
•

Problems maintaining septic tanks
Problems maintaining road surfaces and drainage structures
Costs
Bad odors
Contamination of coastal waters
Worker health and safety
Employment opportunities

Issues Concerning Climate Change
•
•
•
•
•
•

Need for better understanding of climate change causes and effects
Periodic inundation of residential and business areas in CBD
Rising temperatures
Rising sea level
Unpredictable weather patterns and events
Increase in occurrence of diseases
5.2.2 Specific Comments

202. During the FGDs, the benefits to be derived from improving the drainage and sanitation
systems of Port Vila were discussed, and noted to be a high priority, critical for maintaining the
beauty of the environment for the enjoyment of residents and visitors. Improvements to drainage,
roadways, and sanitation infrastructure will help to raise the standard and quality of living of
people in the informal housing areas, and increase business activities in the CBD. The detailed
comments concerning some of the key issues brought forth during the FGDs are presented here.
Current, Existing Conditions
203. The main issues concerning current existing conditions raised by stakeholders at the five
areas where consultations were held were similar, and included:
•
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recurrent flooding and damage to properties and small businesses such as kava bars,
vegetable and root crop markets;

•

inundation of residential and business areas;

•

lack of transport services to areas like Seven Stars due to poor road conditions;

•

fear of the spread of dengue fever and malaria;

•

requirement to regularly remove debris and rubbish deposited during flooding;

•

damage caused to roads by flooding;

•

failure of the Port Vila Municipal Council (PVMC) to remove household wastes
according to regular pick-up schedule, due to flooding;

•

resultant bad odors from accumulated wastes in affected areas;

•

loss of economic opportunities and income earnings for small kava bars, handicraft
shops, and trading stores located in affected areas;

•

costs to the PVMC and the national government (Public Works Department) for the
maintenance of roads and drainage;

•

flooding at the handicraft market along the shoreline, which was reported to deter
tourists from visiting the shops to buy handicrafts and clothing;

•

bad odors from drainage systems and from local tourist and passenger vessels which
archor along the sea wall; and

•

contamination of coastal waters which are regarded as the main tourist attraction of
Port Vila.

Issues Concerning Construction
204. On construction issues, all the stakeholders consulted expressed their interest in and
support for the project. They are eager to see improvements and alleviation of the existing
drainage and sanitation problems in Port Vila. There was a common understanding during the
discussions that certain services would have to be delayed or disrupted during the construction
period within the affected communities. Nonetheless, people voiced their acceptance of the
temporary inconvenience, as long as ultimately the construction works around and within their
communities resulted in the improvement of the drainage and sanitation situation.
205. There was also an expression of interest by all community members regarding the
construction activities. They stated that they are prepared to help facilitate the construction works
in their specific areas, and to ensure that people respect the construction work and to stay away
from construction sites.
206. Use of community labor in vicinity of villages along the road was favored, employment
during civil works (road repair activities) and ongoing maintenance was seen as a major benefit of
the project. Youth and currently unemployed should be targeted first for employment on the
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project. Women noted that tying gabion baskets, grass cutting, and clearing of vines and other
vegetation were suitable activities for women and girls.
Issues Concerning Operation
207. The stakeholders and communities consulted identified some issues which are important
for the operations of the new infrastructure facilities.
•

The Ni-Vanuatu Arts and Craft Association which is a registered entity under Vanuatu
law and located at the seafront of Port Vila expressed their concern about the costs for
the maintenance of the existing toilets. These facilities are used by tourists, the
general public, and market vendors. It was reported that businesses which are located
and operating in the area are not paying any fees for the maintenance of the sanitation
facilities. The Executive Committee of the NACA has requested that they have a
separate sanitation facility for their members (more than 100 in total). They will charge
a fee to their members to maintain the facility.

•

For communal toilets, it is still not clear who should be responsible for collection of the
fees for the use of the facilities.

•

How facilities will be maintained is a general concern.

Climate Change Issues
208. The participants of the communities consulted stated they had noticed changes in weather
and tidal patterns over the past 10-15 years, including: increased intensity of rain, and shifts in
rainy season; increased number of very hot days (or heat waves); less rain during the dry season
and a prolonged and hotter dry season; increased intensity and frequency of flooding; and
increased storm surges.
209. The people who attended the consultations also noted that the weather is simply more
unpredictable. During the consultations, the following specific climate-related issues have been
cited:
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•

Destruction of crops and food gardens by heavy and continual rainfall and flooding;

•

Coastal erosion;

•

Heavy rains (and for longer periods) and strong winds affecting daily activities;

•

Saltwater intrusion affecting crops and gardens along the coast;

•

Decreases in harvest and quality of crops as a result of climate change;

•

Increased frequency of cyclones, earthquakes and tsunamis warnings;

•

Water shortages as a result of drought;

•

Introduction of pests which affect crops and are risks to human health (water-borne
disease in flooded areas).

5.3

Continuing Consultation and Information Disclosure Processes

210. In order to ensure that the social impacts of the project are minimized, it is important that
free and open dialogue is maintained between the project proponent and all concerned
stakeholders. Thus the processes of community consultation and information dissemination that
have begun during the preparatory phase of the project should be continued during project
implementation as well. Specific procedures for accomplishing the consultation and disclosure
process need to be incorporated as standard practice within the project operations manual.
211. During the preparatory phase, consultations were focused within many of the key affected
communities. While more extensive consultations were not carried out due to scheduling
constraints, it is considered that the responses obtained during the consultations are adequate,
and representative of the overall viewpoints of the majority of stakeholders in Port Vila. However,
during the period that detailed road, drainage, and sanitation designs are being finalized, the
consultative process could be broadened to include feedback from more communities. Other
communities that should be included in future consultation processes include (among others)
Seaside Tongoa, Tanna Community on Malapoa Road at Fatumaru Bay, Manples and Mele
Maat.
212. To ensure that community concerns are brought to light in an open and transparent
manner, a communications plan will be developed during the early stages of project
implementation, and linked with the overall grievance process, which is described in the section
that follows.

6.

Project Impacts
6.1

Overview of Project Impacts

213. Each environmental factor which could be affected by implementation of the project has
been addressed, and the scope and importance of each potential environmental impact
assessed.
The following definitions of significance of impact have been used in the
environmental impact screening.
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•

No impact - a potential impact is assessed as having no impact if the project activity is
physically removed in space or time from the environmental component, or if the
impact is so small as to be un-measurable (i.e. negligible). No mitigation measures
are required for project activities that will create ‘no impact’;

•

Minor impact (positive or negative): For environmental resources: the project affects a
specific group of localized individuals (plants and animals) within a population or a
habitat over a short time period (one generation or less), but does not ultimately affect
other trophic levels or the population itself; or For social values: activities of resource
users or local communities in the project area are not affected measurably beyond a
minor disturbance of resource use or local activities, from which recovery is relatively
quick;

•

Moderate impact (positive or negative): For natural resources: The project affects a
portion of a population or habitat and may bring about a change in abundance and/or
distribution over one or more generations, but does not threaten the integrity of that

population, or any population dependent upon it; or For social values: a short-term
effect upon the social and economic well being of resource users or local communities
using the project area may also constitute a moderate impact, but from which recovery
is expected within 3-6 months;
•

Major impact (positive or negative): For natural resources: The project affects an
entire population or species in sufficient magnitude to cause a decline in abundance
and/or change in distribution beyond which natural recruitment (reproduction,
immigration from unaffected areas) would not return that population or species, or any
other populations or species dependent upon it, to its former level within several
generations; or For social values: the project affects a subsistence or commercial
resource use, business activity, or social behavior to the degree that the well being of
the user or local community is affected over the long term; and

•

Unknown impact - the potential impact of the project will be assessed as being
unknown if the magnitude of the effect can not be predicted for any of the following
reasons; (i) the nature and location of the project activity is uncertain; (ii) the
occurrence of the environmental component within the study area is uncertain; (iii) the
time scale of the effect is unknown; or (iv) the spatial scale over which the effect may
occur is unknown. Where possible mitigation measures are identified for impacts
categorized as ‘unknown impacts’.

214. Determining the scale of impact depends on (i) spatial scale of the impact (site, local,
regional, or national / international); (ii) time horizon of the impact (short, medium, or long term);
(iii) magnitude of the change in the environmental component brought about by the project
activities (small, moderate, large); (iv) importance to local human populations; (v) compliance with
international, national, provincial, or district environmental protection laws, standards, and
regulations; and (vi) compliance with guidelines, policies, and regulations of Solomon Islands and
ADB.
215. Where potential major negative impacts are identified, mitigation measures are developed
to reduce them to acceptable levels. Where this is not possible, major negative impacts can act
as a trigger for further detailed environmental impact assessment.
216. There are several types of impacts to be considered. Direct impacts are caused by a
project activity, and occur at the same time and place and can be created during both project
construction and operation. Indirect impacts are adverse and/or beneficial environmental
impacts which cannot be immediately traced to a project activity but can be causally linked.
Induced impacts are adverse and/or beneficial impacts on areas and communities from
unplanned but predictable developments caused by a project which may occur later or at a
different location. Cumulative impacts are the combination of multiple impacts from existing
projects, the proposed project, and anticipated future projects that may result in significant
adverse and/or beneficial impacts that would not be expected in case of a stand-alone project,
and which can be realistically defined at the time the assessment is undertaken.
217. Short-term impacts, like the noise and fumes associated with heavy equipment occur
during road construction and are usually without long-lasting effects. Long-term impacts, on the
other hand, could affect regional land use and development patterns and even mobility and
migration. The project, however, is limited to relatively small-scale road rehabilitation and coastal
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protection works with additional maintenance (as required) for an existing road. There is little
scope for long-term environmental impacts arising from such works and measures in the
subproject area.
218. Impacts created during construction activities are dependent on a number of factors
including the temporary use of land and its rehabilitation post-construction, ‘best practices’ being
employed during construction activities, coordination and cooperation with local authorities in
terms of impact management, and strict enforcement of environmental clauses and conditions
included in project bid documents, the contract and technical specifications, and adherence to the
EMP contained in the IEE and construction environmental management plan (CEMP) prepared
by the contractor and submitted to the project management office for review. This process is
explained further in subsequent sections.
219. The environmental screening for the project identifies the range of potential environmental
impacts that could occur from the construction, rehabilitation and maintenance activities
proposed. Where the environmental impact is deemed to be major (or significant) mitigation
measures are provided, generally to be incorporated into the project design documents.

6.2

Preconstruction Impacts

220. Preconstruction impacts are limited to the following types of activities: project design
activities; vegetation removal during surveying; demarcation of extent of works; site clearance,
digging and excavations; and, restrictions on land use associated with foregoing and/or need for
resources and materials.
221. Sound project design will help to avoid or minimize most project impacts that would
otherwise occur during construction and implementation. For the PVUDP, applying a number of
basic environmental principles will help to ensure that the natural values of the environment of
Port Vila and environs are adequately preserved, protected and improved. Primarily, these relate
to avoiding areas that may have special environmental sensitivity, and incorporating climate
change-adaptive features into the design of the infrastructure.
6.2.1 Avoidance of Environmentally Sensitive Areas
222. Most of the land area of Port Vila is already fully developed, and thus not highly sensitive
to further environmental disturbance. However, there are some sites within the project area where
environmental sensitivity needs to be taken into account, in order to avoid unnecessary adverse
impacts. These sites are mainly in the coastal and marine environment. These areas include:
•
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Upper reaches of lagoons and embayments: These areas typically are mangrove
areas with restricted water circulation. One site that could potentially be affected by the
project is the upper end of Fatumaru Bay. The bay is a seagrass and mangrove area,
and thus an important fish nursery-ground. Dugongs are also known to occur in
various sites around the bay. The upper end of Fatumaru Bay supports a small stand
of mature mangroves, and is used as a recreational and fishing area. While water
circulation in this small cul-de-sac of the bay is severely restricted, at the same time, it
is also the natural drainage end-point for several priority catchments, including
Tepacor, Lini Highway North, Seven Stars Ohlen and Seven Stars Anabrou. In
preparing the final design for the drainage improvements for these catchments, special

care will need to be taken to ensure that the upper end of Fatumaru Bay is not subject
to large slugs of runoff that may contain high concentrations of sediments and
nutrients. Adverse impacts can be avoided by: (i) equipping the drainage lines with silt
traps of sufficient capacity and design, to enable effective capture of silt during both
low and high intensity rainfall events, and (ii) routing pipes so that discharge points are
located in more open areas of the bay where water circulation is good, ensuring rapid
mixing and dilution.
•

Coral reefs: The coastal habitats that are most sensitive to variations from prevailing
ambient water conditions are coral reefs. One site of potential concern is the reef at
Hideaway Island. The site is being informally managed as a protected area, and is
used for recreational and tourism purposes. It supports a good variety of coral and fish
species and thus has importance for biodiversity preservation. Hideaway Island could
be vulnerable to project impacts, if drainage outfalls or discharges from the sludge
treatment facility were located in close proximity. However, the effluent from sludge
treatment will be subject to tertiary treatment, and will discharge to the La Colle river.
The mouth of the La Colle river exits to the sea at the Blacksands area, which at a
considerable distance from Hideaway island (approximately 7 km). Thus no adverse
impacts are expected. The Mele and Mele Matt drainage catchments, which are the
catchments closest to the island, are not priority catchments, and no drainage
improvements are planned here, so no impacts from drainage will occur. Thus, for the
present phase of the project, the project design avoids any adverse imnpacts to corals,
and specifically those at the Hideaway Island site. 30
6.2.2

Climate Change

223. Viewing the project with respect to climate change in a broad sense requires observing (i)
to what extent it adds to greenhouse gas emissions (i.e., mitigation concerns); and (ii) how it is
resilient to the impacts of climate change, or “climate-proof” (i.e., adaptation concerns).
Mitigation
224. It is anticipated that the emissions impacts of the project will be minor, and will not
constitute a significant addition to emissions locally, nationally, or on a global scale. Furthermore,
contingent upon available funding, it is envisioned that the project will include the establishment of
a methane digestion system at the plant. Through this system, the dependency of the plant upon
fossil fuel sources for power will be reduced. Specifically, the consumption requirement of the
plant is projected at 1,200 kwh/day by 2020; co-generation could provide in excess of this,
approximately 1,226 kwh/day, thus providing 100% of the power requirement for the operation of
the treatment facility for Phase 1. In addition, co-generation will prevent approximately 275 tonnes
of carbon from entering the atmosphere annually, as compared to carbon emissions produced
through conventional fossil fuel power generation. This reduction is equivalent to a savings of

30 It should be noted that other corals in reasonably good condition occur in other parts of the project area. Other corals
that are potentially vulnerable, are the reefs around Iririki Island. These lie in much closer proximity to proposed
drainage outfalls, than does the reef at Hideaway Island. However, Iririki is subject to many other external impacts,
including, for example pollution from boat traffic and from the harbor area, and discharges from the island itself. These
impacts would be far greater than the impacts of any drainage waters that are carried by the drainageways being
proposed under the PVUDP, which by comparison are considered negligible.
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approximately $8,244 per year (at $30 per tonne carbon equivalent [tCO 2e ]) 31 around the time
that the co-generation facility comes online. Savings will continue to increase over time (Table
17). 32
Table 17. Sewage Sludge Treatment Plant Carbon Emissions and Savings,
With and Without Co-Generation

Source: Consultant team

31 The $30 value is considered to be conservative, and is meant to be indicative of the social cost of carbon (SCC).

Estimates of the SCC are highly uncertain (Yohe, G.W., et al. [2007]. "Perspectives on climate change and
sustainability.". In M.L. Parry et al.,. Climate Change 2007: Impacts, Adaptation and Vulnerability. Contribution of
Working Group II to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change. Cambridge
University Press, Cambridge, U.K., and New York, N.Y., U.S.A.): peer-reviewed estimates of the SCC for 2005 had an
average value of $43/tC, but with wide variation. The wide range of estimates is explained mostly by underlying
uncertainties in the science of climate change (e.g., the climate sensitivity), different choices of discount rate, different
valuations of economic and non-economic impacts, treatment of equity, and how potential catastrophic impacts are
estimated. The true SCC is expected to increase over time, with a likely rate of increase around 2 to 4% per year.
32 As the proposed wastewater treatment plant comes online in Phase 2, and with growing population in Phase 3,
energy requirements for the plant will increase. While co-generation will no longer meet the entire power generation
needs for the treatment facility, it will continue to provide significant cost savings and reduction in CO2 emissions, as
compared to a scenario in which energy to power the treatment facility would be sourced entirely from conventional
fossil fuel sources. Refer to Annex I, the climate change concept note, for further details.
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Adaptation
225. Adaptation measures have been incorporated into the design to minimize the impacts of
climate change upon the infrastructure, or to “climate-proof” the infrastructure. The adaptation
measures that have been integrated are described below, and are described in more detail in
Annex I.
For drainage:
• To prevent the accumulation of silt and debris in drains:
–

increase pipe diameter to enable improved flushing and minimize accumulation of
silt (“self-cleaning”); change approximately 50 percent of pipe from 150 mm dia to
225 mm diameter;

–

increased frequency of maintenance (drain cleaning, street sweeping), to address
increased accumulation of silt and debris;

–

provide technical assistance program in cooperation with the Department of
Forestry, to do work in re-vegetating upper catchment areas, especially steep
slopes, to minimize runoff and erosion;

–

provide technical assistance program to improve land management and
construction management practices, pertaining to the folliwng: (i) new construction
sites; (ii) unsealed roads and roadside drains; (iii) materials falling from trucks; and
siltation from areas of exposed soil without grass cover;

• to prevent increasing occurrence of tide locking, due in part to sea level rise:
–

raise the elevation of drainage pipes and outlets; and

–

fit outlets with tidal flaps, in 16 locations.

For sanitation:
• to adapt to rainfall events of increasing intensity:
–

provide a greenhouse structure to prevent wetting of sludge drying beds;

–

raise elevation of bathroom floors to prevent flooding.

• To adapt to predicted sea level rise:
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–

Ensure that structures near the shore or in low-lying areas (i.e., public toilet
facilities at the Public Market, Handicrafts Market, and Municipal Sports Stadium)
are built at appropriate elevation, to avoid the effects of sea level rise and rising
water table causing damage to buildings;

–

raise height of septic tanks to adjust for rise in water table;

–

design septic tanks with adequate soakaway or absorption trench area to facilitate
rapid infiltration of supernatant.

226. It should be noted that some of the adaptive measures described above (both for drainage
and sanitation) are additional to those that would be included through standard engineering
design practice (and would entail additional costs), while others would be incorporated in any
case (at no additional or incremental cost), as part of standard engineering design practice. It is
not expected that incorporation of these design features will have any adverse environmental
impacts.
6.2.3

Vegetation Removal During Site Preparation; Land Acquisition,
Restrictions on, or Changes in Land Use

227. Minor impacts upon terrestrial habitats and flora of the areas affected by the project are
expected as a result of clearance of small areas of vegetation for surveying and demarcation.
Plant species present within the impact area are either introduced species or ubiquitous native
species, which are highly tolerant of disturbances. It is anticipated that no vegetation that has any
conservation significance nor is representative of the original native vegetation cover, will be
affected. In areas of proposed drainage works, some planted gardens and individual trees may
require removal. However, the precise extent of such removal will not be known until detailed
plans are prepared for specific drainage structures to be implemented. At the 6.25-ha site in Mele
being proposed as the site for the sludge treatment facility, several trees may need to be
removed, including 14 coconuts (mature, non-productive), 2 fuel wood trees (productive), and 4
banyan trees (of no specific applied use). The remainder of this site is improved pastureland.
228. Measures to be included in the project to ensure minimization of impacts from vegetation
removal include the following:
•
•

•

Vegetation clearance during surveying and demarcation activities, especially of trees
along river banks and roadways, will be minimized;
The contractor will be responsible for providing adequate knowledge to construction
workers in relation to existing laws and regulations regarding illegal logging. Contract
documents and technical specifications will include clauses expressly prohibiting
workers from felling of trees that do not need to be removed for the project; and
Construction workers will be informed about general environmental protection and the
need to avoid unnecessary felling of trees wherever possible.

229. Some of the key measures to be integrated as part of the project safeguards, to ensure
minimization of impacts from resettlement, land acquisition, or altered or restricted access or use,
include the following (among others):
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•

Involuntary resettlement and loss of land, structures and other assets and incomes
shall be avoided and minimized by exploring all viable options;

•

Affected Parties (APs) shall be provided with compensation for their lost assets,
incomes and businesses, and provided with rehabilitation measures sufficient to assist
them to improve or at least maintain their pre-project living standards, income levels
and productive capacity;

•

Compensation and rehabilitation support will be provided to any APs, including any
person or persons, household, business, or public or private institution who will be
adversely affected through land acquisition, or repossession of assets/structures or
change in land use due to project implementation, in any of the following ways:
–

Standard of living adversely affected;

–

Right, title or interest in all or any part of a house, land (including residential,
commercial, agricultural, plantations, forest and grazing land, trees, standing
crops) or any other moveable or fixed assets acquired or possessed, in full or in
part, permanently or temporarily adversely affected;

–

Income earning opportunities, business, occupation, place of work, residence,
habitat or access to forest or community resources adversely affected temporarily
or permanently, with or without displacement;

–

Social and cultural activities and relationships adversely affected;

•

Lack of legal rights to the assets lost will not preclude APs from receiving entitlement
in the form of compensation and/or rehabilitation; and

•

Payment of compensation or replacement of affected assets and any resettlement to
new locations must be completed prior to civil works implementation.

230. The mechanisms to compensate for loss of use of the resources mentioned will be
compliant with ADB’s SPS. The measures enumerated above, and other similar mechanisms are
more fully described in a separate land acquisition and resettlement plan (LARP).
6.2.4

Accidental Discovery of Archaeological Resources

231. Most of the sites where proposed infrastructure improvements will occur, are in previously
disturbed areas. Thus it is considered quite unlikely that any sub-surface archaeological
resources are present. Nonetheless, it is possible that site clearance, digging and excavation
activities undertaken during preconstruction could unearth archaeological sites or resources.
Construction workers will be informed about the procedures to be followed in the event of such
accidental discovery. In such cases, work shall cease immediately and the mandated authority for
cultural and historic preservation, the Vanuatu Cultural Centre, shall be informed. Activities shall
not re-commence until the said authority has signed off to certify that the site/resources have
been handled appropriately, 33 and that work may continue. The Contractor shall be responsible
for complying with the requirements of the relevant authority, and the VPMU shall monitor the
same.

33 Depending upon the nature and extent of the site or resources discovered accidentally, “appropriate handling” may

vary significantly, typically ranging from in situ preservation, to mapping, documentation and removal by qualified
experts.
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6.2.4

Mobilization of the Contractor

232. Prior to contractor mobilization to the site, a Community Development Officer from the
PMO will work with the contractor to establish the communications protocol between the project
and communities as per the project’s communications plan. The contractor will identify one
member of their staff to be the liaison between the village chiefs and elders and contractor, as
well as between the contractor and the PMO.
233. Along with the mobilization of the contractor and initial establishment of site office will be
presence of construction workers, who will naturally come into contact with local people. The
presence of even a small team of construction workers can lead to a minor risk of spread of
communicable diseases (discussed in detail in Section 6.5.2).
234. Measures to minimize disturbance by construction workers and their presence in the
works site/area will include the following:
•
•
•
•
•
•
•
•

6.3

Village protocols will be discussed with workers as part of awareness and mobilization
training;
Contractor is to ensure that workers’ actions outside work site are controlled and
village codes and rules of conduct are observed at all times;
The contractor will identify one member of their staff to be the liaison between the
village chiefs and elders and contractor, as well as between the contractor and VPMU;
Adequate signage and security will be provided at the site office and works yard, and
structures erected to ensure unauthorized entry at the site will be minimized
(especially by children);
Adequate protection will be given to the general public in the vicinity of the work site,
including advance notice of commencement of works, installing safety barriers if
required by villagers, and signage or marking of the work areas;
Workers wil be advised to respect village and land owner’s boundaries and be
cognizant of village rules and terms of conduct (especially addressing women and
elders), avoiding damage to productive trees and gardens;
Access to the beach, foreshore and freshwater springs will be limited; and
As per provisions set out in the Environmental Management Plan, an HIV/AIDS/STIs
awareness and prevention program will be implemented for workers and adjacent
communities.

Construction Impacts on the Physical Environment

235. Construction-phase activities will consist primarily of (i) roadworks and excavation for
installation of drainage structures; (ii) works along the coast for installation of drainage pipe
outlets; (iii) construction of public bathrooms and communal toilets, including septic tanks and
other underground structures; and (iv) development of a sludge treatment facility. All construction
activities will be carried out according to standard best practices intended to avoid and minimize
adverse environmental impacts. Potential impacts, and best practices to be employed to limit
them, are described below.

80

6.3.1

Impacts on Air Quality

236. The air quality of the project area is very high due to lack of industry and a very small
vehicle fleet. During the construction phase, the rehabilitation works will have a minor and
temporary impact on local air quality, mainly through emission of exhaust from vehicles as well as
through dust generation from vehicles transporting materials. There are no air quality or emission
standards in Vanuatu, and as the project is not highly polluting it is not necessary to prepare a
baseline for subsequent monitoring.
237. There are a number of good engineering practices that can be employed to ensure that
any air quality impacts generated during construction are kept to a minimum. These include:
•

Construction equipment being maintained to a good standard. The equipment will be
checked at regular intervals to ensure it is maintained in working order, and the
schedule of equipment inspection and maintenance will be recorded by the contractor
as part of environmental monitoring;

•

Prohibition of the use of equipment and machinery that causes excessive pollution (i.e.
visible smoke) at project sites;

•

Ensuring that all vehicles transporting potentially dust-producing material are not
overloaded, are provided with adequate tail-boards and side-boards, and are
adequately covered with a tarpaulin (covering the entire load and secured at the sides
and tail of the vehicle) during transportation. This will be especially important for
vehicles moving through villages;

•

Ensuring that stockpiles of rock, gravel and cement, which are potential sources of
dust, are located in sheltered areas and covered with tarpaulins or other suitable
covering, to prevent particulate material becoming airborne;

•

Damping down of roadways and construction sites, especially in the vicinity of villages
along the road and any roads being used for haulage of materials, during the dry
season; and

•

Periodic qualitative air quality monitoring (by observation rather than testing).
6.3.2

Noise

238. The Control of Nocturnal Noise Act of 1965 which prohibits excessive noise in Port Vila
between 9 pm and 5 am. Any noise generated by the project will be temporary (i.e., limited to the
construction period) and intermittent. Thus preparing a baseline of ambient noise levels for
subsequent monitoring is not considered warranted.
239. Construction noise is generally intermittent, attenuates quickly with distance, and depends
on the type of operation, location and function of equipment. During construction, there will be a
temporary adverse impact due to the noise of the construction equipment, especially heavy
machinery, when construction activities are carried on. Clearing of vegetation, bulldozing,
compaction, excavation of existing pavement, and grading are typical noise-producing activities.
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Impacts will be experienced when these construction activities occur in close proximity to
sensitive receptors, i.e., in the CBD, near villages, or other inhabited or commercial areas.
240. Cooperation between the contractor and residents is essential, and it is the responsibility
of the contractor to arrange meetings with affected parties to agree upon such matters as work
schedules (hours of equipment operation etc.), locations of work camps and material storage
areas, etc.
241.

Measures to be carried out to mitigate the effects of noise include:
•

Inclusion of requirements in the EMP and contract documents that all vehicle exhaust
systems and noise generating equipment be maintained in good working order and
that regular equipment maintenance will be undertaken;

•

Prohibition of any construction activities between 9 pm and 5 am in, or close to,
villages or other residential areas;

•

Preparation by the contractor of a schedule of operations that will be approved by
village or residential leaders and the PMO. The schedule will establish the days,
including identifying days on which there should be no work, and hours of work for
each construction activity and identify the types of equipment to be used;

•

Provision of noise abatement equipment to workers, as may be required; and

•

Inclusion in the communications plan (part of the ongoing consultation and grievance
redress processes, see Sections 5.3, 5.4, and 7.5), a mechanism for addressing any
complaints regarding noise, to be dealt with in the first instance by the contractor.
6.3.3

Lighting

242. Temporary lighting, if and as required, shall be designed and erected in such a way that it
minimizes nuisance to residents, but shall conform to the safety requirements for the illumination
of the site. In particular, glare will not be directed onto nearby residences or accommodation or in
such a way that traffic is affected. Temporary lighting will also be operated in such a manner that
it does not interfere with any normal diurnal or nocturnal behavior patterns of wildlife that may
occur in the vicinity.
6.3.4

Impacts on Access and Traffic

243. Construction activities will cause temporary negative impacts to access and traffic through
blockage by construction vehicles and equipment working on roadways. Expected impacts include
inconvenience, minor disruptions to vehicular traffic using roads in and around construction areas,
and restricted local access during the construction period.
244.

Mitigation of impacts on access and traffic will include:
•
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preparation and submission of a traffic management plan, detailing diversions and
management measures;

•

provision of adequate protection to the general public in the vicinity of work sites,
including advance notice of commencement of works, and installation of safety barriers
and signage or other markers;

•

inclusion of a contract clause specifying that care must be taken during the
construction period to ensure that disruptions to access and traffic are minimized, and
that access to businesses and residential areas is maintained at all times;

•

consultation with appropriate community representatives, in the event that access has
to be disrupted for any length of time, in order to ensure that temporary access
arrangements are made;

•

avoidance of use of construction equipment in off-road areas, and restoration of any
land or vegetation that may be damaged by such use, if unavoidable;

•

regular clearing of debris, soil, and any other material from roadways;

•

identification of disposal sites and haul routes, to be coordinated with local officials;
and

•

provision of safe access across construction sites to people whose access to homes or
businesses is temporarily affected during contruction activities.
6.3.5

Site Clearance

245. Any site clearance, digging and excavation activities undertaken during construction can
unearth archaeological sites or resources. Procedures to be followed in this case will be as
described in Section 6.2.4 for discovery of archaeological resources.
6.3.6

Works in or Adjacent to Rivers, Streams, and Coast

246. As part of drainage installation works for the project, it may be necessary to carry out
excavation of some existing road pavement materials, and for culverts and drainage structures to
be installed in the vicinity of rivers/streams or, more likely for this project, along the coast. There
may also be some structural work done in or near the La Colle river, in association with the
system requirements for discharge of effluent water from the sludge treatment facility.
247. Potential impacts on the physical structure of the coastline may include erosion of coastal
slopes, and deposition of construction debris on beaches or in mangrove areas. These will be
minimized or avoided by the following measures:
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•

Movements of vehicles and machinery, and hence disturbance, within coastal habitats
will be minimized at all times;

•

In the event that the contractor causes damage to coastal slopes, beaches, or
mangroves, the contractor is solely responsible for repairing the damage and/or paying
compensation;

•

Embankments, coastal slopes, and other sensitive features will be monitored during
construction for signs of erosion or vegetation damage;

•

In areas where coastal vegetation has been removed, revegetation with local fastgrowing species will be carried out as quickly as possible after work has been
completed; and

•

Spoils, rubbish or any other construction material will not be disposed of within any
beaches, mangroves or other coastal sites. Suitable tip sites will be designated in
consultation with land owners and community leaders. After agreement on the location
of waste disposal areas the Contractor will strip the topsoil from such sites and
stockpile this material for later restoration work. Material excavated to waste shall be
placed in such areas and compacted by track rolling, and shaped to conform to the
adjacent topography. Surface water discharged from such areas will be collected into
perimeter drains, which will discharge through silt traps or silt ponds in order to
minimize the discharge of silt laden water to natural watercourses. At the completion
of use of waste excavation disposal areas they will be resurfaced with topsoil to
promote revegetation.

•

To the extent possible, construction debris that is removed should be reused. Most of
the bitumen to be removed will be re-cycled, mixed with new bitumen and stone
chippings and re-laid.
6.3.7

Siltation, Erosion, and Impacts on Soil

248. Potential impacts on soil, or from erosion, during construction could arise from (i) sediment
contamination of streams, rivers, and the in-shore area including turbidity impacts on the marine
environment (including seagrass beds and coral reefs) by construction activities; (ii) loss of
agricultural soil or soils of productive value; (iii) extraction of materials from streams or rivers
and/or borrow pits; (iv) unauthorized quarrying; (v) conversion of the existing land uses such as
agriculture and grassland for stockpiles of materials; (vi) soil erosion and loss of protective
vegetation in areas of slopes or uncompacted embankments; and (vii) soil contamination from
fuel, chemicals and/or construction material spillage.
249. The specific actions of the project that could affect soil, or aggravate siltation or erosion
problems, are as follows:

250.

•

loss of 6.25 hectares of grazing land at the proposed new sludge treatment site, for
construction of treatment facilities.

•

minor instances of increased erosion and siltation during construction of drainage
structures.

Mitigation measures that will be applied to avoid and minimize impacts are as follows:
•
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For loss of grazing land the impacts are expected to be relatively small, since the land
area is quite small (6.25 hectares). The use value of the land has already been
assessed, and arrangements have been described for adequately compensating the
landowners for the loss of use.

•

During construction activities for the development of drainage infrastructure, work will
be conducted as quickly as possible, in order to avoid having areas of soil exposed for
long periods. To the extent possible, open ground will be kept covered to minimize
runoff during rain.

•

Sediment barriers such as silt curtains (Figure 31), silt fences, or other sediment
control devices will be used to prevent both siltation and silt migration during works
being undertaken in the vicinity of streams, rivers and the coast. 34 Extra care and
precautions will be taken in areas adjacent to mangrove stands and the inter-tidal
zone.

•

Hydrocarbons, fuel, and other chemicals as required for the works, will be stored in
secure containers or tanks. Any spills will be contained and immediately cleaned up as
per the requirements of the emergency response plan prepared by the contractor (and
approved by PMO). Any contaminated soil will be handled according to legal
requirements and in consultation with the Department of Environment and
Conservation and landowners.

•

Currently, most aggregate material is sourced from commercial quarries that are
located in or in close proximity to Port Vila town (Erakor Road, Russet Plantation
[northwest of Bauerfield Airport], Eratap and others). Presumably, these facilities are
operating under permits issued by the DEPC. Most sand that is used for mixing of
cement is sourced from beaches, especially the black sand that is found along
beaches in the Mele area and at the mouth of the Teouma River. Extraction of sand in
these areas is often done on an uncontrolled and informal basis, and it has been
reported that beach sand is being depleted. For the project, all required materials will
be sourced in strict accordance with Government guidelines and project provisions,
including the aggregate extraction guidelines, and the EMP. The extraction guidelines
will specify (among others) that:
Figure 31. Silt Curtain at Construction Site on the Shore of Emten Lagoon

34 Given the wide range of silt containment systems that are available, subject to approval by PWD and the

environmental specialists, it will be the contractor’s responsibility to determine and select the most appropriate and costeffective system or method for limiting silt transport in sensitive areas.
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–

No material will be extracted from sites or sources other than those approved, and
The contractor will ensure that all necessary permits or approvals for material
extraction sites and sources of construction materials will be acquired from the
responsible government agencies prior to any construction or extraction of
material;

–

No material will be extracted from any rivers or streams identified as having
conservation value, being habitat for rare or endangered aquatic species or birds,
comprising part of the inter-tidal zone, comprising swamp or wetland, or including
mangroves;

–

No gravel or other construction material will be extracted from river bends if other
land based sources are available.

•

Material stockpiles and borrow pits will only be located on unused land or nonagricultural land following consultation with land owners and community and village
leaders. All land will be rehabilitated to its original condition (or better) upon
completion of the project works;

•

excavated material will be reused wherever possible;

•

Random and uncontrolled tipping of spoil, or any material, will not be permitted.
Suitable tip sites will be designated in consultation with land owners and village chiefs,
and

•

Any areas where soil is disturbed or destabilized during construction, will be restored
to their prior condition (or better). This will be accomplished through such measures as
compaction, slope stabilization, and revegetation.

251. It should be noted that a number of standard mitigation measures (compacting, terracing,
drainage and revegetation) will provide long-term environmental benefits by reducing soil erosion
and sedimentation. Replacing damaged culverts and providing well-constructed drainage will also
reduce sedimentation and localized flooding.
6.3.8

Impacts on Water Quality

252. Construction activities have the potential to create some temporary and minor adverse
impacts on water quality. These impacts would primarily affect nearshore coastal waters, through
transmission of sediments and pollutants by surface runoff from nearby land areas. The impacts
could include: (i) an increase in silt loads at culverts that are being replaced and/or constructed;
(ii) construction materials such as small gravel, sand, and fill, being washed out into streams and
onwards to the coast during rain; and (iii) hydrocarbon products (fuels, lubricants, etc.) leaking or
spilling from vehicles and plant or workshop/storage locations, making their way to coastal waters.
253. One area of potential concern within the project’s impact area, is the Water Supply Source
Protection Zone (shown in Figure 15) and its associated ground and surface water resources.
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254. Many of the measures outlined in section 6.3.6 above for mitigating siltation and soil
erosion, will also help to minimize impacts to water quality. In addition, the following measures will
also be included in the engineering design and EMP:
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•

Sediment control devices will be cleaned and dewatered, discharges will not be to the
rivers, sea or intertidal areas. Consultation with land owners and village chiefs will
identify suitable land-based areas for settling ponds or discharge areas;

•

Diversion ditches will be placed around material stockpiles;

•

Interference with natural water flow in rivers, water courses or streams within or
adjacent to work sites will be minimized. Abstraction from and pollution of water
resources will not be permitted;

•

Discharge of sediment-laden construction water or material (including dredged spoil)
directly into the rivers, sea, inter-tidal area or surface waters will not be permitted. All
such construction water will be discharged to settling ponds or tanks prior to final
discharge;

•

Solid wastes, debris, spent oil or fuel from construction machinery or plant,
construction material, or waste vegetation removed from work sites will not be dumped
along the coast, or in or near streams, rivers or waterways;

•

Installation of culverts, including the need for placement of temporary culverts and
associated work will be undertaken as quickly as possible;

•

Discharge zones from culverts and drainage structures will be carefully identified, and
structures will be lined with rip-rap. Down-drains and chutes will be lined with rip-rap,
masonry or concrete. Spillage ways will be lined with rip-rap to prevent under-cutting;

•

Under no circumstances is the contractor permitted to fell or remove mangroves;

•

Spoil and material stockpiles will not be located near the coast, or within the legal
buffer zone of streams or rivers, or on the edge of slopes or hills above rivers or
streams or the coast;

•

Hydrocarbons, fuel, and other chemicals as required for the works, will be stored in
secure containers or tanks located away from the coast, surface waters, or streams.
Any spills will be contained and immediately cleaned up as per the requirements of the
emergency response plan prepared by the contractor (and approved by VPMU). Any
contaminated soil will be handled according to legal requirements and in consultation
with the Department of Environment and Conservation and landowners;

•

Contractor’s site office and works yard will be equipped with portable sanitary latrines
that do not discharge directly to or pollute surface waters and waterways; and

•

All water, wastewater and other liquids used or generated by project works and
activities will be collected and disposed of in an approved manner and in an approved
location. Such disposal will not be permitted to cause either pollution or nuisance.

6.3.9

Coordination of Work

255. Implementing the proposed drainage system will entail considerable disturbance to and
excavation of existing roadways in and around Port Vila. In order to minimize the adverse
environmental and socioeconomic impacts of these activities, and to reduce the costs involved, it
makes sense to closely coordinate proposed drainage improvements with road improvement and
resurfacing works.

6.4

Construction Impacts on the Biological Environment
6.4.1

Impacts on Coastal and Marine Biological Resources

256. It is expected that there will be minor impacts, if any, to marine habitat, flora, and fauna,
including coral reefs. One potential effect of construction activities is generation of runoff or
sediment and the re-suspension and transport of particulates by currents to mangroves, seagrass
beds, and coral reef areas. Of these, coral reefs are possibly the most sensitive to the impacts of
sedimentation. However, even corals are naturally conditioned to tolerate variations in
sedimentation from natural processes that are specific to their location. That is, corals of the
same species growing in different areas are able to some extent to adapt to the prevailing
sedimentation and turbidity regimes in their area. 35 All of the rivers within the project area already
go through cycles of high and low flow, periodically emitting sediment plumes into nearshore
areas. It is considered that the relative effect of short-term increases in sedimentation will be both
small and localized. Releases of sediments generated through construction activities will be
intermittent, and largely controlled through the mitigation measures described in preceding
subsections.
257. Under no circumstances is the contractor permitted to fell or remove mangroves, or to
remove live or dead corals from the coastal environment.
258. While no further mitigation is required to minimize construction impacts on reefs,
seagrasses, and mangroves, it is being recommended that a long-term monitoring program be
initiated to measure changes in nearshore biology and physical conditions throughout the Port
Vila nearshore area resources (see Annex H for a TOR for the marine biological surveys). This is
in response to the anticipated cumulative impacts that economic growth in the area might have on
marine and coastal biodiversity and other. It is further recommended that baseline surveys for
such a monitoring program be conducted prior to the start of PVUDP construction, so that any
impacts arising from such construction could be effectively captured by the monitoring program.
6.4.2

Impacts on Terrestrial Habitats, Flora, and Fauna

259. No significant impacts upon terrestrial habitats, flora, and fauna are expected as a result of
drainage rehabilitation, nor as a consequence of rehabilitation of existing public toilets. This is
because these activities will take place on developed sites where existing infrastructure is already
in place, with no natural biological resources present.

35 M. G. Stafford-Smith 1993. Sediment-rejection efficiency of 22 species of Australian scleractinian corals. Marine

Biology, Volume 115, Number 2, 229-243, DOI: 10.1007/BF00346340.
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260. It is expected that negligible impacts to terrestrial habitat, flora and fauna could arise as a
result of new construction of drainage structures, public or communal toilets, and sludge treatment
facilities. Of these, the most likely potential impacts would occur at the site of the proposed new
sludge treatment facility. The site is primarily grassland used for grazing, and has on it several
trees that have been surveyed. 36 As grazing land, the grass habitat on the site is regularly subject
to disturbance, and not likely to support any important flora or fauna. Banyan (Ficus sp.) trees on
the site may afford habitat to some birds and fruit bats. If it is not necessary for the construction of
the treatment facilities to remove the banyan trees, they should be left in situ. However, banyan
are commonly found throughout the area, so the removal of the four trees on this site (if required)
would not be a significant impact. Landowners will be compensated for the loss of use of the
grazing land and all trees on the property.
261. Other mitigation measures to be applied, that will help to avoid damage to biological
resources, include the following:
•

Contractor’s site office, works yard, rock crushers, material storage, borrow pits, and
quarries will all be approved by DENC, and will not be permitted in any ecologically
important sites or areas valuable for conservation;

•

Vegetation clearing during construction activities will be minimized;

•

The contractor will be responsible for providing adequate knowledge to construction
workers in respect of fauna. Contract documents and technical specifications will
include clauses expressly prohibiting the poaching of fauna by construction workers
and making the contractor responsible for imposing sanctions on any workers who are
caught trapping, killing, poaching, or having poached fauna; and

•

Construction workers will be informed about general environmental protection and the
need to avoid unnecessary felling of trees wherever possible.
6.4.3

Impacts on Protected or Sensitive Areas

262. While no areas are formally afforded legal protected area status, the marine protected
area at Hideaway Island, currently managed through a cooperative arrangement between the
resort operator and the local community, warrants mention here. The coral reef at Hideaway
Island is one of the best preserved coral reefs in the greater Port Vila area. It may be subject to
very minor impact due to construction-related silt production. However, because it is expected that
these effects (if any) will be very small in magnitude, and only temporary, no signifcant impacts
are anticipated, and no additional mitigation measures are required.

6.5

Construction Impacts on the Social Environment
6.5.1

Cultural Heritage and Property

263. Consultations indicated that there are no sites or cultural property resources of signifcance
in the vicinity of the proposed drainage improvements, public bathroom sites, or sludge treatment
36 These include 14 coconuts (mature, non-productive); 2 fuel wood trees (productive), and 4 banyan trees (of no

specific applied use).
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facility site. Any accidental discovery of culturally-important sites or resources will be handled as
per the provisions set out in Section 6.2.4.
6.5.2

Impacts on Health and Safety

264. The subproject’s construction phase can cause several possible health and safety
impacts. Typical construction-related impacts on health and safety are associated with (i)
possible contamination of local water supplies in construction camps; (ii) risk of accidents at work
sites; and (iii) spread of communicable disease, mostly within construction camps. However, due
to the relatively small scale of the project activities, and because the project is located in or close
to Port Vila, most of the workers will be locally sourced. Thus it will not be necessary to establish
camps; local workers can live at home. International project staff can be accommodated in rental
properties (either individually or in groups) at facilities within the greater Port Vila area. The fact
that camps are not necessary, and will not be set up for the project, will significantly minimize
social impacts, especially problems relating to contamination of water supplies, and spread of
communicable diseases. Air pollution, noise, and traffic safety, which also have a health and
safety aspect, have already been discussed in previous sections.
265. For the reasons explained above, it is judged that social impacts during construction will
be very minor. Nonetheless, it is recommended that several mitigation measures be put in place,
several of which are of a precautionary or preventive nature:
266. Observing general health and safety requirements, including provision of safety and
protective gear and equipment to workers, will reduce the risk of accidents at the work sites. Any
construction camp will be equipped with a health post which will include first aid and basic medical
supplies. To reduce the risk of incidents at the camp, access to construction camps by other than
those authorized will be prohibited.
267. Even without aggregations of workers in camps, the simple fact of the presence of
construction workers can induce or increase the risk of communicable diseases, such as sexually
transmitted diseases (STDs) and Human Immuno-Deficiency Virus/Acquired Immuno-Deficiency
Syndrome (HIV/AIDS). While it is considered that this risk is relatively low for this project, this is a
potential impact that can result from construction workers engaging in either commercial sex or
sexual relationships with local people. An associated risk is the sexual exploitation of children.
268. Vanuatu has a relatively low reported incidence of STDs. As an example, there have been
a total of only four confirmed cases of HIV/AIDS reported for the most recent 10-year period. To
combat the spread of STDs, there are also activities being carried out to educate the public about
the dangers of HIV/AIDs and other diseases, by government (National AIDS Council), and NGOs
(Wan Smol Bag). Other groups, including the Vanuatu Women’s Council, have programs that
address child exploitation. Despite the generally positive social environment, it is believed that
there may be a larger number of cases, both of STDs and child abuse, than are being reported,
and that these events are on the rise.
269. For this project, including measures to mitigate even the minor risk of spread of STDs and
HIV/AIDS during the construction phase is good practice and therefore the project includes
implementation of an STDs and HIV/AIDS awareness and prevention program for both workers
and communities. The project’s awareness and prevention measures link with existing initiatives
and will be implemented by an approved service provider.
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270. Mitigation measures for further reducing and avoiding impacts on health and safety include
the following:
•

The contractor will appoint one member of the team as Environment and Safety Officer
(ESO) 37 to address health and safety concerns and liaise with the PMO and villages;

•

The contractor will provide construction workers training of all in basic sanitation,
hygiene and health care issues, health and safety matters, and about the specific
hazards of their work;

•

The contractor will provide adequate access to health care services and facilities,
including first aid facilities and emergency services;

•

The contractor will provide workers with personal protection equipment, such as safety
boots, reflector vests, helmets, gloves, and protective clothing and goggles if required;

•

Contractor will ensure that no wastewater is discharged to local water bodies;

•

Contractor will ensure that safe and clean facilities, including sanitation and drinking
water, are provided to all workers;

•

Septic tanks and garbage receptacles will be set up at the site office and works yard
and will be regularly cleaned by the contractor. Garbage will be dumped only at an
approved site;

•

Adequate signage and security will be provided at the site office and works yard, to
prevent unauthorized entry of people (including children) to the area.

271. Mitigation measures aimed specifically at mitigating the risks of HIV/AIDS, STDs, and child
exploitation include:
•

Requirement that the contractor ensures that construction workers will attend STD and
HIV/AIDS prevention workshops provided through appropriate government agencies
(e.g., Department of Health, National AIDS Council) and NGOs (e.g., Wan Smol Bag,
VANGO, Vanuatu Women’s Council). The workshops will be delivered to the
contractor’s workforce prior to commencement of any civil works;

•

Village-based community awareness raising about transmission of STIs and HIV,
reproductive health and safe sex, will be provided. The program will be implemented
prior to contractor mobilization; and

•

the contractor will provide adequate health care facilities including an HIV/AIDS
education post and first aid facilities within the site office and works yard.

37 Training concerning environmental best practices, including health and safety, will be part of the overall
environmental training activities that will be supported under the project. Personnel working for the contractor will be
included among the trainees. Training needs and training and capacity-building activities are further discussed in
Sections 7.2 and 7.3.
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6.5.3

Other Social Impacts

272. The presence of groups of construction workers can place pressures on scarce resources
and infrastructure, which could lead to conflicts between residents and the contractor and
construction workers. The contractor will ensure that appropriate agreements are negotiated with
communities and landowners, for the use of their lands and associated resources by the project
workforce.
273. The contractor will provide temporary facilities for the site office and works yard, such as
water and electricity supply, telecommunications, and temporary/portable toilet facilities, so that
existing facilities and services of the town are not overburdened due to the influx of workers into
the area. The contractor will be responsible for removing all temporary structures and restoring
the property to its prior condition at the completion of the works.
274. To avoid or reduce the risk of other unwanted social impacts, any construction workers
hired from outside the area should be provided with orientation training regarding the prevailing
cultural practices and expectations of the local community. At all times workers should respect
village and landowners’ boundaries and be cognizant of village rules and terms of conduct
(especially addressing women and elders), avoiding damage to productive trees and gardens,
and access to the beach, foreshore and freshwater springs.
275. Prior to contractor mobilization to the site, the PMO, in consultation with PWD and other
government agencies, will establish the protocol for communications between the project and
community, as per the project’s communications plan. The contractor will identify one member of
their staff to be the liaison between village and community leaders, and between the contractor
and the PMO.

6.6

Operation Impacts on Physical Environment
6.6.1

Air Quality and Noise

276. Following the rehabilitation and installation of drainage and sanitation improvements, it is
expected that for the most part, no ongoing adverse impacts to air quality will occur as a result of
the operation of these systems. Some minor improvements may arise, as a result of better
flushing of dust and particulate matter through the drainage system. This will prevent
accumulation of such materials in drainage ditches and along roadways, which, during dry
periods, could become airborne and affect air quality.
277. One potential adverse effect on air quality that could result from project operations is the
discharge of noxious gas from the sludge treatment facility. In particular, gases such as methane
(CH 4 ), hydrogen sulfide (H 2 S), ammonia (NH 4 ), carbon dioxide (CO 2 ), sulfur dioxide (SO 2 ) and
nitrogen oxides will be generated at the site. Many of these are noxious and malodorous gases,
which at the very least could cause a nuisance if in the vicinity of residential or business districts;
in higher concentrations, they pose serious health risks. However, the site selected for the
treatment facility is sufficiently distant from inhabited and built-up areas that it is expected that any
gases emitted from the site will dissipate, and not cause any significant impacts. Also, prevailing
winds will usually blow gases at the site away from built-up areas, further minimizing the problem.
Finally, one feature of the sludge treatment process being proposed will be capture of methane for
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cogeneration of energy. This process will remove most of the methane that would otherwise
escape to the atmosphere.
278.

Anticipated noise impacts associated with project activities include:
•

noise from street sweepers and other road cleaning equipment, that will be used to
minimize accumulation of debris that could end up in drains; and

•

operation of pumps, blowers, and other equipment at the sludge drying facility.

279. These impacts wll be minimized by:
•

ensuring that road maintenance equipment is maintained in good mechanical
condition, fitted with noise-absorbing mufflers, and only operated during permitted
hours;

•

employing low-decibel equipment at the sludge treatment facility, and ensuring that it is
kept in good working condition; and

•

providing earplugs at the sludge treatment facility if required.

280. It is expected that if the standard practices mentioned above are applied, no signficant
noise impacts will occur during operations.
6.6.2

Access and Traffic

281. During the operation phase, it is expected that there will be occasional disruptions of traffic
due to maintenance and repair works. However, because the newly-installed drainage structures
will be at the beginning of their usable life, such works will only be required infrequently within the
first ten years or more following completion of the project. Traffic will also be disrupted by the
operation of street sweeping equipment. Disruptions can be minimized by conducting such
activities according to a regular announced schedule, and during off-peak hours, so that drivers
can plan their trips in advance, and avoid those streets where scheduled cleaning is taking place.
It is expected that operational disruptions to traffic will be minimal and no further measures are
required to mitigate traffic-related impacts.
282. On the other hand, significant benefits for traffic and access will accrue through the
improvement of the drainage infrastructure. Improved drainage will help to reduce the extent and
duration of flooding events that affect roadways, especially within the CBD. It will also prevent
scouring of pavement by uncontrolled water movement, that can lead to edge erosion,
undermining of road foundations, and the formation of potholes. Because of these beneficial
effects, traffic and access problems due to flooding and severely damaged roadways will be
minimized. Road safety will also be improved.
6.6.3

Dust, Siltation, Erosion, and Impacts on Soil

Impacts Due to Drainage Improvements
283. There are unlikely to be any significant adverse impacts on soil or coastal erosion during
the operation phase of the project relating to the drainage improvements, as long as proper
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maintenance and operational procedures are followed. Naturally occurring erosion could in fact
be reduced as a result of the project, since new and rehabilitated drainage structures will be more
stable than the structures currently in use, preventing new drainage pathways from opening up
and eroding soil.
284. Good maintenance and operational practices as applied by PWD can help to minimize
impacts as follows:
•

ensure that all culverts and drainage structures are adequately maintained so that
debris does not build up, causing waters to divert from the intended path of flow,
resulting in severe erosion and loss of land;

•

ensure that roadways are free of excessive debris through regular cleaning and streetsweeping and ensure that road surfaces are watered during street-sweeping
operations to control fugitive dust;

•

ensuring that oil separators are maintained in good functional order;

•

unsuring that stockpiles of materials used for maintenance and repair works are not
placed where they could be accidentally dispersed by water or wind;

•

ensure that fuel oil and other hazardous materials are properly stored and handled;

•

ensure that workers are familiar with emergency spill response procedures, and that
these are effectively applied when needed.

285. In addition, during the Rapid Works Programme conducted as part of the project
preparation, 38 it was noted that, even soon after drains were cleared of debris, sediments and
other debris again accumulated very rapidly. This suggests that there is heavy sediment loading
of runoff surface water occurring, possibly beginning in the higher elevation areas within the
various catchments. In order to minimize sediment loading, it is suggested that PWD, in
cooperation with the Department of Forestry, undertake programs to revegetate denuded areas of
the catchments, especially in steep-slope areas. The Department of Forestry could help to identify
the most critical areas, and the appropriate species to be used for re-vegetation. Such
interventions will be critical to offset the flooding impacts caused under future more-frequent
rainfall events. Therefore this mitigation is included as a non-structural adapatation measure and
is described in Annex I. It is expected that in the long term, such measures can greatly minimize
maintenance requirements and extend the life of the infrastructure.
Impacts Due to Sanitation Improvements
286. Impacts from the operation of sanitation infrastructure on soils could occur if pathogens or
contaminants leaked out of septic tanks into the soil. However, the capacity-building activities that
are part of the project are intended specifically to improve performance in the area of septic tank
operation and maintenance. Thus, no operational impacts of this nature upon soils, are likely or
expected to occur as a result of project activities.
38 Under the Rapid Works Programme the key actions were to locate, open, clean and inspect existing drains, to
alleviate some of the most obvious and pressing drainage problems.
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6.6.4

Impacts on Water Quality

287. Potential project impacts on water quality during operation could originate as a result of: (i)
discharge of effluents from drainage outlets into coastal receiving waters (ii) inadvertent leakage
of effluent from septic tanks, potentially affecting both surface and groundwater; and (iii) discharge
of treated effluent from the proposed sludge treatment facility into the La Colle River system.
288. For discharges of drainage runoff water into coastal areas, it is expected that loads of
sediments and contaminants will be lower with the project, than without it. This is because the
drainage system will incorporate improvements that are not presently in use. These include,
among others: (i) use of oil separators to remove oil and fuel from runoff; and (ii) using traps to
facilitate settling of silt and sediments from the drainage water stream, which will help to control
sediment loading and turbidity. In addition, the project aims to promote the passage and
enforcement of a new Drainage and Sanitation Act. This Act would require that fecal matter, other
organic wastes, and nutrients are properly disposed of, so that their concentrations in runoff water
are minimized. This would in turn lower the concentrations of pathogens (E. coli and other
coliform bacteria) that end up in coastal receiving waters. Finally, through the associated
sanitation improvements, it is expected that discharges of fecal matter into surface runoff waters
will also be significantly reduced.
289. Normally, pathogens contained in fecal material from septic tanks are rendered harmless
through a process of biological degradation that occurs over a sufficient period of residency time
within the tank. However, septic material can be discharged prematurely from the tanks if water
overflows and floods them, or, if there are leaks and material is discharged to the soil in that
manner. Such contaminated material can enter surface water, or percolate through limestone rock
to enter groundwater; pathogenic microbes can migrate for considerable distances through
porous limestone.
290. For this project, septic tanks that will be built for public and communal toilet faciities (either
new or refurbished) will utilize leak-proof fiberglas or concrete (in lieu of more porous hollowblock) for construction of the septic tanks. The tanks will be set at heights that will prevent
flooding. In addition, capacity-building and training measures will be carried out under the project,
and directed at current owners/users of existing septic tanks. These programs will be aimed at
encouraging owner/users to make necessary upgrades and repairs to their systems, to prevent
leaks and flooding. Thus no adverse impacts on water quality will result from project actions
relating to how septic tanks are constructed or operated.
291. It is proposed that nearly all the sludge produced within Port Vila, and throughout Efate
Island, will be collected by pumper tanks, and brought to the site of the sludge treatment facility in
Mele. This will include, with minor exceptions, all septic tank sludge, as well as sludge produced
by privately operated wastewater treatment plants. 39 At the treatment facility, the sludge will either
be dried directly, or first digested for methane extraction, and then dried. In either case, effluent
drained off from the sludge during the drying process will be held in a small maturation pond. After
holding in the pond for a minimum of 12 days, microbes die and there is no appreciable organic
39 Wastewater treatment plants are currently in operation at several resort hotels (Le Lagon, Holiday Inn [Palms], Iririki,

Moorings, and Grand), and at the hospital, brewery, and abbatoir. Of these, all except the latter two will send their
sludge to the treatment site for disposal. The other two sell their sludge directly to customers for use as feed and
fertilizer. A large chicken farm uses septic tanks, and also will not have its sludge collected because it sells the sludge
product as fertilizer.
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matter remaining in the effluent water (equivalent to tertiarily-treated effluent), as reflected in low
BOD levels. Effluent will be periodically tested to ensure that the quality is sufficient to allow safe
discharge into the receiving water body (in this case, the La Colle river).
292. In addition to the above considerations, it should be noted that through its technical
assistance and awareness-raising activities, the project will promote improved hygienic practices
among informal communities. Residents living in or close to the water source protection zone and
river buffer zones may benefit from this assistance, which could translate into reductions in
contamination of surface and groundwater supplies. Thus some improvement in water quality
within these areas may result.
293. Because of the safeguards already incorporated into the operation of the drainage and
sanitation infrastructure improvements, and the additional benefits that are expected to result from
the above-mentioned technical assistance, no further mitigation is required to ensure the
maintenance of good water quality in surface waters, coastal waters, and groundwater.
6.6.5

Climate Change

Mitigation
294. In general, during operations, it is expected that the project will have negligible carbon
emissions, which would arise as a result of the operation of the sludge treatment facility.
Emissions will be from two sources: (i) directly, through the release of methane and other GHGs
to the atmosphere; and (ii) indirectly, as a result of using the public electricity grid as a source of
power for the plant, which requires the burning of emissions-producing fossil fuels. The inclusion
of a feature for co-generation will significantly reduce GHG emissions.
Adaptation
295. During operations, the efficiency of the climate adaptive features that have been
incorporated into the project will be based mostly on adequate maintenance. This applies to (i)
maintenance of drainageways to ensure self-flushing function; maintenance of tidal flaps in good
working condition to prevent tide locking; and (iii) maintaining septic tanks to prevent leakage and
flooding that may be exacerbated by sea level rise and accompanying rise in the water table.

6.7

Operation Impacts on the Biological Environment
6.7.1

Effects on Coastal and Marine Environment

296. Project operations will result in drainage and effluent discharges that ultimately will go into
the coastal environment. These include (i) surface water runoff that will be carried by drains,
mainly in and around the CBD area; and (ii) effluent from the sludge treatment facility that will be
discharged into the La Colle river, ultimately making its way to Mele Bay. These discharges could
affect the health and viability of marine organisms near the discharge points. Impacts to marine
biota are typically associated with deteriorating water quality parameters, including high
concentrations of silt and suspended matter; contaminants such as oil and other petroleum
products; high nutrient levels; or pathogenic bacteria. Measures that address these water quality
concerns have already been described in section 6.6.4, above.
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297. Because the measures that will be applied to ensure that the waters discharged as runoff
or effluent to coastal receiving waters will be of good quality, it is determined that no additional
measures will be required to mitigate impacts to coastal and marine biological resources.
6.7.2

Effects on Terrestrial Flora and Fauna and Protected Areas

298. No significant terrestrial biodiversity resources, including rare or endanged species, are
located in the greater Port Vila area, so no impacts upon such resources will occur as a result of
project operations. The vegetative cover in some parts of the project area, where land has been
deforested or denuded, may be enhanced through proposed small-scale reforestation and
rehabilitation activities.
6.7.3

Protected Areas

299. While not established under law as such, Hideaway Island, a pristine coral reef habitat, is
being maintained as a marine protected area through a co-management agreement between
resort operators and local landowners. The closest point of runoff or effluent discharge to
Hideaway Island, that would be caused by project activities, is at the La Colle river mouth.
However, this point is sufficiently distant from Hideaway Island, and the quality of effluent waters
that will be produced is high enough, that no adverse impacts would be expected to occur to this
healthy coral reef.
300. In the terrestrial environment, the only areas that could be considered as protected areas
are: (i) the water source protection zone; and (ii) buffer zones along rivers and streams. Project
physical works are located outside the water source protection zone, and will have no adverse
impacts on this area. For river buffer zones, the area that could be affected by the project is the
La Colle river, the site of discharge of effluent from the sludge treatment facility. However, the
quality of effluent waters that will be produced is high enough that no adverse impacts would be
expected to occur to the river and its biota.
301. Establishment of a baseline and long-term program for monitoring of marine biological
resources is one measure that will help to identify any potential impacts of project actions on such
biota over time.

6.8

Effects on the Social Environment

302. No specific adverse social impacts that could occur as a result of project operations have
been identified, and thus no further mitigation is required. On the other hand, it is expected that a
number of significant social and economic benefits will be realized through the operation of the
project. These include:
•
•
•
•
•
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reduced inconvenience as a result of frequent flooding of roadways;
reduced property loss and damage through flooding;
time savings because of improved traffic flow, freeing up time for other productive
activities;
with more functional drainage and sanitation infrastructure, improved environment for
tourism and other economic growth, providing livelihood opportunities;
improved hygiene through provision of improved facilities and training;

•

reduced risks of water- and vector-borne disease, and concurrent cost savings on
medical care, due to reduced flooding in low-lying areas.

6.9

Poverty Reduction and Distribution of Benefits

303. A Poverty and Social Assessment (PSA) has been prepared for the project, which details
the possible ways the project can contribute to poverty reduction and improve the livelihoods and
well-being of the people in the project area. Direct beneficiaries of the project include residents
and businesses in the CBD; the villages of Melematt, Seaside Paama, Seaside Tongoa, and Le
Lagon Tokyo; and to a certain extent, all inhabitants of Efate island (who will benefit through
improved sludge collection, handling and treatment). The project has the potential to contribute to
poverty reduction in the following ways (among others):
Direct:
•
•

The project will provide employment to local construction workers
The project will require provision of goods and materials, and services to workers
during construction

Indirect:
•
•
•

Improved infrastructure will contribute to the attraction of Port Vila as a tourism
destination, thus strengthening the contribution of tourism to economic activities (local
employment, provision of goods and services)
Improved infrastructure will reduce public health risks (through water- and vector-borne
diseases) and associated costs, which typically have greatest impact upon the poor
Improved infrastructure will improve efficiency (e.g., reducing traffic congestion due to
flooding of roadways) and reduce time requirements for the care of sick children and
other family members affected by the above-mentioned illnesses, thus enabling
residents, and mothers in particular, to have more time available for other productive
activities.

304. No additional mitigation measures are required to ensure the contribution of the project to
poverty reduction.
305. To ensure benefits are afforded to local laborers, contract documents will include
provisions for (i) setting aside for jobs for the poor (direct unskilled and semi-skilled labor); (ii)
explicitly prohibiting the use of foreign unskilled and semi-skilled workers or unskilled and semiskilled workers from elsewhere in the region unless there are no local unskilled and semi-skilled
workers available from the province in the first instance and Vanuatu in the second instance; (iii)
payment of legal wages to workers; (iv) no use of child labor for construction activities; (v)
inclusion of women as well as poor in local construction force; (vi) no differential wages being paid
between men and women for work of equal value; and (vii) use of locally sourced materials used
in the infrastructure improvements to the maximum extent possible.

6.10

Indirect or Induced Impacts

306. Indirect or induced impacts could occur if, by its nature, the project were to encourage a
large population increase or influx, or if it improved access to scarce natural resources. Typically,
these types of problems are encountered with road projects, that for example enable people to
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easily move into previously remote areas to extract resources. In the case of the proposed
drainage and sanitation improvements, ameliorated environmental conditions resulting from the
project could help to promote more tourism activity, leading to the growth of a larger population
base, with concomitant impacts. However, it is anticipated that such increases are within the
boundaries of growth that are already projected. Furthermore, in its design, and as expressed in
the infrastructure master plan that has been prepared, such growth has already been taken into
account, and plans for further expansion of the drainage and sanitation systems, as required, are
already incorporated. No further mitigaton is necessary to address possible indirect or induced
impacts.

6.11

Cumulative Impacts

307. Cumulative adverse impacts would need to be considered if impacts from an individual
project were magnified or amplified, when taken in combination with impacts from other similar
projects. Such impacts could occur, for example, through development projects that were
implemented in several distinct phases over time.
308. In the case of the PVUDP, it is expected that positive cumulative impacts will occur. This is
because, in future phases of development, it is projected that the drainage and sanitation systems
will be expanded, serving wider areas, and larger numbers of beneficiaries. The anticipated
expansion of infrastructure will depend largely on available funding, and will consist of (i)
increasing the number of catchments where drainage infrastructure will be rehabilitated or
improved; and (ii) establishing a reticulated wastewater collection system that delivers wastewater
to a facility for treatment, with gradual reduction in the proportion of households that depend on
septic tanks for their sanitation needs.

6.12

Summary of Impacts

309. From the foregoing discussion, it can be concluded that the proposed project will not have
any major adverse environmental impacts. Some minor adverse impacts are expected, but these
can be avoided or minimized through the application of a variety of mitigation measures.
Appropriate mitigation measures have been identified and recommended for all anticipated minor
impacts, and these will be applied, as required, in the preconstruction, construction, and
operational stages of the project. The Environmental Management Plan which follows (Section 7)
discusses in further detail the requirements for monitoring the project through all phases of its
implementation, and ensuring that adequate controls are put in place to effectively avoid,
minimize and compensate all anticipated adverse impacts.

7.

Environmental Management Plan
7.1

Overview of Monitoring and Reporting Requirements for Environmental
Management

310. Figure 32 provides a schematic flow chart showing monitoring, reporting, and other actions
required for environmental management and compliance of the project.
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7.2

Institutional Arrangements and Responsibilities

311. The overall organizational structure for environmental management for the project is
shown in Figure 33. Key environmental management roles and responsibilities of the various
entities involved with the project are discussed in the following subsections.
Figure 32. Environmental Management Document Map
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Figure 33. Organizational Structure for Environmental Management
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7.2.1

Contractor

Role of VPMU Steering Committee

312. The VPMU Steering Committee (SC) will be composed of representatives from all key
government agencies that have involvement or specific defined responsibilities on the project.
These wil include (among others): Ministry of Finance and Economic Management, Ministry of
Infrastructure and Public Utilities, Ministry of Lands and Natural Resources, the Vanuatu
Meteorological Service, and Ministry of Health. In addition, the Shefa Provincial Council and Port
Vila Municipal Council will be represented in the SC. Finally, civil society and community
stakeholders will also be afforded representation to the SC.
313. The SC will act as the oversight body with top-level decision-making authority for the
project. In the environmental context, the SC will ensure project compliance with all environmental
commitments to meet the requirements of ADB and the Government of Vanuatu, as reflected in
project covenants.
7.2.2

Role of Public Works Department (Ministry of Infrastructure and
Public Utilities)

314. As one of the key implementing agencies for the PVUDP, the MFEM, PWD, within MIPU,
has overall responsibility for the preparation, and implementation of environmental management
and monitoring tasks as they pertain to the project, and inter-agency coordination. The PWD will
exercise its functions through the VPMU, 40 which will be responsible for general project
40 The government will establish the VPMU as a dedicated unit for managing large and nationally significant
projectswith allocation and core staff.

101

execution, and which will be tasked with day-to-day project management activities, as well as
monitoring.
315. At present, the PWD has only a single staff person assigned with project-related
responsibilities for environmental monitoring and management. 41 To fill capacity gaps, specialists
will be assigned as consultants to the VPMU to undertake and guide environmental management
and monitoring tasks. Also, the PVUDP includes a capacity building component, discussed further
in Section 7.3, that is specifically designed to improve the capacity of PWD, DEPC, and other
agencies to carry out mandated environmental monitoring and compliance functions.
316. The environmental management specialists within the VPMU will work in close
coordination with other specialists in relevant disciplines, including the project manager,
institutional and legal specialist, and community development specialist (among others). The
specialists will assist in all aspects of implementation of environmental assessment and
management, internal monitoring and evaluation (M&E), and training of staff of PWD and other
relevant government agencies.
317. The VPMU will develop a set of contractual clauses and conditions that are to be included
in the bidding documents and incorporated into the subsequent contract. These sections and
conditions will deal specifically with environmental and social impact mitigation, as well as such
isssues as community awareness-raising. These elements are to be included in the overall EMP
prepared as part of the final IEE. The VPMU is responsible for ensuring that the contractor does
not commence construction activities until requisite clearances have been received from DEPC.
318. The VPMU will prepare and submit to DEPC, the Project Steering Committee, and ADB
Quarterly Progress Reports. Quarterly reports will incorporate the main items raised in the
contractor’s monthly reports and the environmental monitoring reports prepared by the VPMU’s
environmental specialists, as well as all other items required by DEPC and ADB.
319. After completion of construction, PWD will be responsible for operations and ongoing
routine maintenance (either directly, or through service contracts).
7.2.3

Role of Department of Environmental Protection and Conservation
(Ministry of Lands and Natural Resources, Survey, Environment,
Energy, Minerals and Water Resources)

320. The DEPC, the agency responsible for environmental management, will review the IEE
under the provisions of the Environment Act and issue development consent/environmental
clearance.
321. Ongoing consultation with PWD will be required during the construction of the project, and
DEPC will be asked to assist in the monitoring of implementation of the construction EMP (CEMP)
to ensure that environmental management and mitigation of the project is undertaken to an
acceptable standard.

41 These responsibilities are limited to ensuring environmental compliance for activities funded under the Millenium

Challenge Corporation (MCC) program, supported primarily through bilateral grant assistance from the U.S.
Government.
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7.2.4

Role of the Contractor

322. The civil works contractor will be responsible for responding fully to all contract conditions,
including those covering environmental mitigation, social mobilization and awareness, and
monitoring. The contractor will then be responsible for implementing all environmental, health and
safety actions included in the CEMP, and relevant clauses in the bidding documents and contract
during the preconstruction and construction period.
323.

Specific environmental management responsibilities of the Contractor include:
•

Appointment of an Environmental and Safety Officer (ESO) who will be responsible for
site inspections on a regular basis (e.g., daily or weekly, as appropriate) to check
compliance with the approved CEMP and ensure implementation of all health and
safety requirements. These will be documented and subject to monitoring by the
VPMU;

•

Seeking training and support from VPMU on any aspects of environmental
management, as required;

•

Complying with the clauses in the contract and bidding documents in respect of
environment, health and safety;

•

As required, preparing, and submitting for approval, appropriate plans (aggregate
extraction, traffic management etc);

•

Engaging an approved service provider to undertake STIs and HIV/AIDS briefings and
awareness raising among the contractor’s employees and communities, and reporting
on the same;

•

Coordinating with PWD and VPMU to establish Stakeholder Committees and
Grievance Redress Committees;

•

Undertaking daily and weekly site inspections (by the ESO) recording the same in a
site diary, and participating in monitoring and coordinating with VPMU to ensure that
environmental management activities are reported in Monthly Progress Reports as
required; and

•

Coordinating and communicating with PWD’s Community Development specialist to
facilitate consultation with affected villages and other stakeholders, to ensure smooth
implementation of the project.
7.2.5

Role of Other Stakeholders

Other National Government Agencies
324. There will need to be a high degree of coordination with a range of government agencies,
which will have responsibility for carrying out a number of focused activities that are integral to
environmental monitoring and management functions. Among these are:
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•

Department of Health: will have responsibility for assessing and regulating project
activities related to public health and safety, and hygiene; provides input about
awareness activities in these areas;

•

Vanuatu Meteorological Service: will review project activities and work closely with
project engineers to provide inputs concerning climate-proofing of infrastructure, and
awareness-raising activities regarding climate change;

•

Water Quality Laboratory, Department of Geology, Mines, and Water Resources:
will have responsibility for performing water quality testing and analysis of drainage
discharges to coastal waters, and monitoring of effluent from the sludge treatment
facility;

•

Department of Forestry: will work closely with the VPMU in planning activities for
reforestation and revegetation of steep-slope areas in the upper catchments, intended
to minimize erosion and siltation; and

•

Department of Fisheries: will be engaged to conduct marine biological baseline
surveys, establish permanent survey transects, and carry out subsequent regular
survey activities, in an effort to assess project impacts on the marine biological
environment, and general changes in marine biota (biodiversity and ecosystems) over
time.

325. It is envisioned that robust two-way communications and interactions will take place
between these agencies and the VPMU. There will be instances in which personnel from these
agencies will need training and capacity building, which will be provided through the VPMU.
Conversely, in other cases, because some of the government agencies already possess expertise
in specialized areas, formal contracts will be let for their services, to be provided to the VPMU.
These interactions will foster a strong sense of ownership of the project among these respective
agencies.
Provincial and Municipal Councils
326. Local government authorities have a number of responsibilities in providing a range of
environmental services relating to drainage and sanitation. Specifically, the Port Vila Municipal
Council is responsible for safeguarding public health and administering health services,
constructing sewers, and maintaining and operating facilities for removal and disposal of septic
waste. In addition, the municipality has a legal mandate to ensure that all buildings within urban
and rural areas are provided with a proper and adequate sanitation system. At the same time, the
provincial government is mandated to construct and maintain health centers, set rules and
regulations relating to public health and hygiene, and to provide sanitation services outside of the
municipal area. Other environmental responsibilities that normally fall within the area of
responsibility of local governments include rubbish collection, road sweeping and maintenance,
drainage repair, permitting, and environmental monitoring. In the case of the Port Vila Municipal
Council and the Shefa Provincial Council, capacity and finances for carrying out many of these
functions is quite limited. For this reason, for the PVUDP, the inputs of these local government
entities will be mainly in an advisory capacity, through their participation on the PCC.
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327. At the same time, a number of capacity-building and training activities to be carried out
under the PVUDP will include representatives of the two councils as target beneficiaries. It is
hoped that such strengthening activities will begin to foster a greater sense of the importance of
mainstreaming environmental considerations into development planning for Port Vila. It will also
be necessary to encourage the municipality and the province to set up sustainable financing
mechanisms (e.g., through collection of tariffs, user fees, other cost recovery, etc.) to enable them
to provide environmental management services in a sustainable manner over the long term.
Civil Society and Community Groups
328. A number of the PVUDP’s specialized training and awareness activities will link in with
existing initiatives wherever possible. Several NGOs are already actively promoting awareness
about subjects that are relevant to the project. These include NGOs that are engaged in activities
ranging from HIV/AIDS and gender awareness training, to biological monitoring in coastal areas.
A comprehensive listing of NGOs, and their areas of expertise, is included in Annex J. Where
appropriate, contracts may be executed with NGOs that have the requisite experience and
capabilities to deliver training, community organizing, and other related services.
329. In the consultations with community members, residents expressed their eagerness to see
improvements and alleviation of the existing drainage and sanitation problems in Port Vila. They
stated that they are prepared to help facilitate the construction works in their specific areas, and to
ensure that people respect the construction work and to stay away from construction sites. Use of
community labor in vicinity of villages along the road should be prioritized, since employment
during civil works (road repair activities) and ongoing maintenance can be a major benefit of the
project. Youth and currently unemployed should be targeted first for employment on the project.
Suitable activities for women and girls during construction, operation, and maintenance include
tying gabion baskets, grass cutting, and clearing of vines and other vegetation.

7.3

Existing Environmental
Development

Management

Capacity

and

Capacity

330. As mentioned in Section 7.2.2, PWD has one full-time staff assigned with environmental
management and monitoring responsibilities. However, these functions are only performed parttime, and are specifically tied to another project. 42 The DEPC currently has ten full-time staff (8
professional, 1 administrative, and 1 support) including a senior environmental impact
assessment officer, and a senior compliance officer (the organizational chart for DEPC is
presented in Annex D). This is quite a small staff complement, especially when considering that
these personnel are responsible for carrying out their respective functions for all projects and
actions nationwide. The department has plans to fill an additional ten new professional staff
positions, but as yet these are not funded.
331. To address the capacity gaps reflected above, PVUDP includes a specific capacitybuilding component. This will include the provision of approximately 4 person-months of services
by an international environmental management specialist. This specialist will be tasked to guide
all project functions relating to environmental monitoring and management. In addition, the
technical assistance will include funding for 36 person-months of input from a domestic
42 The responsibilities of the environmental management specialist were to ensure effective environmental monitoring

and compliance for the Efate ring road project funded by the Millenium Challenge Account Corporation (MCAC).
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environmental officer. Ideally, support will be structured in such a manner that the cost of this
position would gradually be handed over from the project to the government, so that by the end of
the project, the position would be fully absorbed within the regular recurring staff budget. The
environmental officer position could ultimately be assigned either to PWD or DEPC, as deemed
appropriate.
332. In addition to his/her other responsibilities, it is expected that the international
Environmental Management Specialist will serve in a mentoring capacity, both for the national
Environmental Officer, and for other staff within PWD and DEPC.
333. The above-mentioned consultancy services are considered as the core capacity-building
activities for strengthening environmental management and monitoring. Other ancillary training
and strengthening activities will also be conducted. These will include, but not be limited to,
training of the contractor, training of trainers, and training of the agencies and entities listed in
Section 7.2.5. Terms of Reference (for consultants) are presented in greater detail in Annex K.

7.4

Consultation and Disclosure

334. As a follow-on to the consultations undertaken during the feasibility studies, further
consultations will be held with stakeholders and communities as part of the process of finalizing
the designs and incorporating community feedback during the early stage of project
implementation. Other related activities where engagement with communities is required (e.g.,
health and safety, HIV and STIs awareness and prevention sessions, establishment of
committees for project liaison, and for complaints and grievances) will also be carried out.
335. The information to be provided to communities and other stakeholders, and the stages at
which required consultation and disclosure actions will take place, are set out in Table 18.
Table 18. Project Implementation Consultation Requirements
Project Stage
•
•

•
•

Design and
preconstruction

•

•
•

Construction

Operation &
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•

Communication and Consultation
Consultations will be held with local official and communities for IEE;
Negotiations will be held with community leaders and landowners for
formalizing land acquisition by signing of MOUs; PWD will have lead
role;
Preparation of Project’s Communications Plan;
Establishment of Stakeholders Committees and Grievance Redress
Committees;
Contract Negotiations, contract documentation will contain specification
requirements and billable items for provisions of ongoing STI,
HIV/AIDS awareness education and mitigation procedures and the
establishment and maintenance of a formal Grievance Redress
Process;
Pre-contractor mobilization awareness will be conducted in all affected
communities in the subproject area undertaken by contractor; and
Social and economic baseline studies for M & E undertaken by project
staff

•

Ongoing community awareness undertaken by Contractor;
Ongoing monitoring of social and environmental impacts by project
team;

•

A specific communications plan will be developed to address

Project Stage
maintenance

Communication and Consultation
community awareness and education.

336. The IEE, which contains complete documentation of the mitigation measures and
consultation process, was submitted to MIPU, DEPC, and ADB and is available for public review
and comment on ADB’s website.
337. Prior to impleemenation, the Borrower will ensure that relevant information from the IEE is
provided to affected people and stakeholders in accessible location(s) and appropriate language,
per ADB’s Safeguard Policy Statement requirements on information disclosure.
338. During implementation further consultation and disclosure will be done during
implementation through:
•

The project’s Communications Plan;

•

Disclosure of a summary of construction phase environmental documents (e.g.
environmental monitoring reports); and

•

Implementing a Grievance Redress Mechanism (see below for more information).

339. During implementation, information regarding the approved project actions and the
proposed environmental management measures will be posted at suitable locations at the various
project sites throughout construction.

7.4

Grievance Redress
7.5.1

340.

Overview

Grievance and complaints procedures are set up to:
•

Provide support to Affected Persons (APs) on environmental issues or problems
arising from project actions and their associated impacts; and

•

Provide a means by which the various conflicting stakeholders may be consulted, and
a negotiated agreement reached.

341. In preparing for project actions, it is essential and expected that all stakeholders are
consulted through census, environmental assessment and socioeconomic surveys, focus group
discussions, and other meetings. A communications plan that outlines a system of public
consultation, awareness and disclosure of resettlement needs, environmental and climate change
concerns and plans should be formulated targeting APs and host communities. PWD will conduct
community awareness meetings to ensure that all community members are adequately informed
of their rights with respect to the grievance redress process.
342. During the course of project implementation, it is possible that people may have concerns
with the project’s environmental performance including the implementation of the EMP. Issues
may occur during construction and again during operation. Any concerns will need to be
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addressed quickly, and without retribution to the affected person (AP). Thus the grievance redress
mechanism is intended to be simple, transparent and equitable.
343.

Grievance redress procedures are established on the following levels:
(i)

Community Level: A community committee made up of Affected Person (AP)
representatives, community representatives and representatives of the customary
owners is to be set up and will meet in the case a complaint is lodged. A decision
should be made within seven days of the date that the complaint was lodged. The
committee will be chaired by the Village Chief. In the event that the Village Chief is
a “customary owner”, the chair of the committee may be represented by the
community religious leader.

(ii)

Project level: If not satisfied with the decision, the complainant has the option to
appeal to the Project level, represented by the VPMU in MFEM and on advice of
MLNR. A decision must be made with 14 days of receipt of appeal.

(iii)

Customary Land Tribunal: If not satisfied with the Project level decision, the
complainant may choose to appeal to the Customary Land Tribunal and MLNR, as
per the current Land Acquisition Law. Under the Law and current procedures in
Vanuatu, the complaints procedure can last up to 30 days.

(iv)

Other Legal Procedures: Further appeal may be made through the Ombudsman or
the Judiciary system of Vanuatu.

344. Depending on the issue at hand, the complainant or aggrieved party would have to
commence his complaint at the administrative level, meaning the office, unit, department or
ministry or municipal or local government council that has competence to hear or adjudicate on
the complaint. After grievance mechanisms made available through the project are exhausted,
the aggrieved or affected party may seek remedy in established forums, including the Customary
Land Tribunal, the Ombudsman and the Judiciary, depending on the nature of the complaint. The
mechanisms external to the project are further described here.
Customary Land Tribunal
345. Where the dispute involves ownership or boundaries of customary land, the village land
tribunal hears and settles the dispute. Resolution of the said tribunal may be appealed to the
custom sub-area land tribunal. The resolution of the custom sub-area tribunal may be appealed to
the custom area land tribunal. Should the aggrieved party disagree with the decisions of the
village land tribunal, the custom sub-area land tribunal, and the custom area land tribunal, he may
appeal all the decisions to the island land tribunal. The procedures followed are all provided for in
the Customary Land Tribunal Act.
The Ombudsman
346. Under the Constitution, the Ombudsman may inquire into the conduct of any government
officer or body on its own initiative, on complaint of an aggrieved person, or upon request of a
Minister, a Member of Parliament, a Member of National Council of Chiefs or a Local Government
council. It can inquire into any defect in the law or administrative practice, any discriminatory
practice committed by government officer or body, or any breach of the Leadership Code. The
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Ombudsman may also conduct mediation between complainants and the officer or government
agency. Findings of the Ombudsman are given to the Prime Minister or the head of the Ministry or
office where the government officer or body belongs or to the Public Service Commission or
Public Prosecutor, as the case may be.
Judicial system
347. The judicial system or the judiciary is the last level where the aggrieved party may raise
his complaint.
348. The Island Court has jurisdiction over causes or matters in which all the parties are
residents or within the territorial jurisdiction of the court. It cannot hear and decide civil cases
relating to lands. Decisions of the Island court may be appealed to the Magistrate Court.
349. The Magistrates” Court has jurisdiction to try and decide civil proceedings where amount
or value of property involved is not more than 1 million vatu. It can also hear and decide criminal
complaints.
350. The Supreme Court has unlimited jurisdiction to hear and decide civil and criminal cases
and involving custom matters. Decisions of the Magistrates Court on cases originating from the
island Court may be appealed to the Supreme Court and the latter’s decision may no longer be
appealed to the Court of Appeals.
351. The Court of Appeals – Decisions of the Supreme Court may be appealed to the Court of
Appeals except on cases that originate from the Island court.
7.5.2

Project-Specific Features of the Grievance Redress Mechanism

352. As indicated above, the grievance redress mechanism should be efficient, transparent and
equitable. In order to accomplish this, the following features are incorporated:
•

the grievance mechanism includes a procedure for receiving, recording and
documenting grievances. The grievance record should include the name of the
individual or organization; the date and nature of the complaint; any follow up actions
taken; the final decision on the complaint; how and when relevant project decision was
communicated to the complainant; and whether management action has been taken to
avoid recurrence of community concerns in the future;

•

the confidentiality of the party raising the complaint is protected;

•

the process of grievance redress is easily accessible to communities. This is ensured
by evaluating (i) access to transportation and roads; (ii) literacy and education levels;
and access to conventional communication infrastructure (phone, mail, internet).
Appropriate steps are then taken to provide improved access, if required; and

•

the grievance redress mechanism is acceptable to both the Government of Vanuatu
and the ADB.

353. In more specific terms, grievance redress for PVUDP actions includes the formation of
Stakeholder Committees (SCs) to facilitate consultation and mobilization during project
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implementation (including implementation of all social and gender development obligations of the
Contractor) and a Grievance Redress Committee (GRC). The GRC is comprised of chiefs or other
community leaders, a PWD representative, a representative from DEPC, the VPMU Community
Liaison Officer, Contractor’s representative, and the Project Management Consultant. All
grievances, complaints or issues raised are lodged in a register maintained in the Contractor’s site
office (and are included in the Monthly progress reports from the Contractor to PWD/MIPU) and
are subject to checking by the Project Management Consultant and monitoring by the VPMU, the
results of which are documented in the monitoring reports.
354. The grievance process commences with an attempt to sort out the problem directly at the
project level. If this process is unsuccessful then the grievance will be referred to SCs/GRC for
further resolution.
During Construction
355. It is expected that most complaints that might arise during construction would be minor,
concerning mostly dust, noise, traffic obstruction, and similar nuisances. All complaints arriving at
the VPMU are to be entered into a register, and should include date; name and contact address of
complainant; and description of the complaint. A duplicate copy of the entry is given to the AP for
their record at the time of registering the complaint, and a second copy is attached to the monthly
report to be submitted to VPMU and MFEM (this will be the subject of compliance monitoring).
The register will show who has been directed to deal with the complaint, and the date when this
assignment was made, together with the date when the AP was informed of the decision and how
the decision was conveyed to the AP. The register is then signed off by the person who is
responsible for the decision and dated. The register is to be kept at the VPMU and is a public
document. The duplicate copy given to the AP will also show the procedure that will be followed in
assessing the complaint, together with a statement affirming the rights of the AP to make a
complaint. For anybody making a complaint no costs will be charged to the AP.
356. In the first instance, affected persons will discuss the complaint directly with the chief or
leader of their community. If the chief supports the complaint, he should accompany the
complainant to discuss the matter with the Project Manager in the VPMU. For straightforward
complaints the project manager can make an on-the-spot determination to resolve the issue.
357. For more complicated complaints, the project manager will forward the complaint to the
GRC. They will have a maximum of fourteen days to resolve the complaint and convey a decision
to the AP. If the complaint is still not resolved to the satisfaction of the AP, the complaint may still
be presented to the customary land tribunal for resolution. Further appeals may be made through
the ombudsman or the judiciary system of Vanuatu. This will be at the expense of the AP, but if
the court shows that the PWD, VPMU or GRC have been negligent in making their determination,
the AP will be able to seek recovery of costs.
During Operation
358. For complaints arising during operation, the same procedure that is applied to
construction-related complaints is followed. No fees are charged to the AP for making a
complaint, the complaint will be treated in a transparent manner, and the AP will not be subject to
retribution for making the complaint.
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359. The description of the grievance processes provided above should serve as a template for
the formulation of an official grievance redress guidance document, which should form part of the
operations manual for the project that will be kept on file at the VPMU, to be adopted as part of
the project’s standard operating procedures.

7.5

Mitigation of Impacts

360. The IEE has been prepared to identify and assess environmental and social impacts and
has also set out a range of measures to avoid and/or mitigate those impacts (Section 6). The
mitigation of impacts during the preconstruction phase will be the responsibility of PWD and the
Contractor. The implementation of mitigation measures during the construction stage will be the
responsibility of the contractor in compliance with the bid documents, contract clauses and
technical specifications. The mitigation of impacts during the operations phase will be the
responsibility of PWD, and the contractors and communities involved in maintenance and
operation of the facilities that are established under the PVUDP.
361. Table 19 (presented at the end of Section 7) includes the overall EMP for the project. A
construction EMP (CEMP) will be prepared by the contractor and submitted to VPMU for review
and PWD for approval prior to commencement of works. The EMP provides the framework of the
CEMP that the contractor will prepare following completion of detailed design. In the EMP, costs
have been included where these are known. Many mitigation measures will be the responsibility
of the contractor who will be required to identify the best means for mitigating the various impacts.
Thus the cost for these mitigation measures, which will be described in the CEMP, will be borne
by the contractor as part of the construction cost.

7.6

Environmental Monitoring and Reporting

362. Environmental monitoring is an important element of environmental safeguarding, that is
undertaken during the construction and operation stages of the project. In response to the
impacts identified during the feasibility study, an environmental monitoring plan has been
developed and is presented as part of the EMP (Table 19). The parties who will be responsible for
environmental monitoring functions are indicated in the EMP, and in Table 20.
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Table 19. Environmental Management Plan (EMP)
IIC=Included in Contract (and specific means for mitigation to be identified and costed by Contractor); TBA=To be advised
IMPACT MITIGATION
Project activities

Environmental Impact

IMPACT MONITORING
Frequency and
means
of
verification

Mitigation measures to be included in EMP

Mitigation
Responsibility

Mitigation
Cost (US$)

Parameter to be
monitored

Monitoring
Responsibility

•

Ensure that measures for environmentallyappropriate site selection, emissions reduction, etc.,
incorporated in design

Contractor

IIC

Designs and
works
implemented

Site inspection

ADB,
MIPU/PWD

•
•

Cease activity immediately;
Inform Vanuatu Cultural Council archaeologists;
follow all actions required by archaeologists

Vanuatu
Cultural Council

IIC

Resources
discovered,
means for their
protection

Per occurrence,
reports filed,
sites inspected

•
•

Minimize vegetation removal
Train construction workers about restrictions on
vegetation removal, and general environmental
protection
Compensate APs for trees or other vegetation that
is removed
Compensate APs for loss of productive use of land
and resources

Contractor

IIC

Interview
workers; consult
APs

MIPU

TBA

Site office and works yard established in
consultation with authorities and land owners/users
Village protocols discussed; worker awareness as
part of mobilization
Contractor to ensure workers actions are controlled
and village rules, code of conduct observed
Appropriate signage and security is implemented at
project sites

Contractor &
MOH/NGOs
MOH Approved
service provider

IIC

Level of
awareness of
workers.
Satisfaction of
APs with
compensation
Agreements with
landowners,
satisfaction of
landowners
Complaints/
grievances by
community

Contractor,
Vanuatu
Cultural
Council,
archaeologists
Contractor,
VPMU, DEPC

PRECONSTRUCTION PHASE
Project design
activities

Impacts to sensitive
areas due to poor site
selection

Site clearance,
digging,
excavations

GHG emissions impacts
and non-adaptive
features of
infrastructure could
result if climate proofing
not incorporated
Accidental discovery of
archaeological assets,
sites or resources

Site preparation,
vegetation removal

Minor loss of vegetation
during demarcation

•
Land acquisition,
changes in land use

Loss of former
productive uses,
economic losses

•

Mobilization of
Contractor,
presence of
construction
workers,
associations with
local people

Social disruption

•
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•
•
•

Following
transfer of
property

Contractor,
VPMU, DEPC

Check
grievances
records, consult
workers about
protocols,
inspect sites

VPMU MOH

IMPACT MITIGATION
Project activities

Frequency and
means
of
verification

Mitigation
Responsibility

Mitigation
Cost (US$)

Parameter to be
monitored

Implementation of awareness and prevention
program – contractor
Implementation of HIV/AIDS awareness and
prevention program – community (villages)

Contractor &
MOH/NGOs
MOH Approved
service provider

TBA

HJIV/AIDS
prevalence;
awareness

Consult with
workers,
conslult with
NGOs

NGOs, MOH,
VPMU

Maintain const. equipment
Prohibition of use of equipment that causes
excessive pollution (e.g. generates smoke)
Vehicles transporting dust-producing material not
overloaded, provided with tail-boards and sideboards, and adequately covered
Material stockpiles located in sheltered areas and to
be covered
Damping down of the road during the dry season
Maintain const. equipment
No use of heavy equpment between 9pm and 5 am
in residential areas
Prepare and adhere to a schedule of operations
Provide noise abatement equipment to workers
Provide mechanism for addressing noise-related
complaints in grievance procedures
Prepare traffic management plan
Provide adequate protection to the general public in
the vicinity of work sites, including advance notice of
commencement of works, and installation of safety
barriers and signage or other markers
inclusion of a contract clause specifying measures
to minimize traffic disruptions
engage in consultation with appropriate community
representatives, in the event that access has to be
disrupted and to arrange temporary access
avoid use of construction equipment in off-road
areas
regularly clear debris, soil, and any other material
from roadways
provide safe access across construction sites to
people whose access to homes or businesses is
temporarily affected during contruction
Cease activity immediately;
Inform Vanuatu Cultural Council archaeologists;
follow all actions required by archaeologists

Contractor

IIC

Air quality,
emissions, dust,
particulate matter;
Use of tarpaulins
and loading of
vehicles;
Stockpiles

Monthly or after
complaint periodic visual
inspection;

Contractor;
VPMU

Contractor

IIC

Noise levels,
physical site visits

after complaint
and periodic
inspection

Contractor;
VPMU

Contractor

IIC

physical site
inspection

after complaint
and periodic
inspection

Contractor;
VPMU

Vanuatu
Cultural Council

IIC

Resources
discovered,
means for their

Per occurrence,
reports filed,
sites inspected

Contractor,
Vanuatu
Cultural

Environmental Impact

Mitigation measures to be included in EMP

Spread of STIs and
HIV/AIDS

•
•

IMPACT MONITORING
Monitoring
Responsibility

CONSTRUCTION PHASE
Operation of
construction
vehicles generating
emissions

Emission of exhaust
from vehicles and
machinery;
Road dust

•
•
•
•

Noise

•
•
•
•
•
•

Access and traffic

•
•

•
•
•
•
•

Site clearance,
digging, excavation
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Accidental discovery of
archaeological assets,
sites or resources

•
•

IMPACT MITIGATION
Project activities

Environmental Impact

Mitigation measures to be included in EMP

IMPACT MONITORING
Mitigation
Responsibility

Mitigation
Cost (US$)

Parameter to be
monitored

Frequency and
means
of
verification

protection
Works in or
adjacent to rivers,
streams, water
protection zones
and coastal areas

Disturbance of ground
and sediments
Erosion of riverbanks,
foreshore and in coastal
zone
Effects on river
structure including (i)
changes to river water
flows, including levels
and velocity; (ii)
changes to channel
depth, structure &
location resulting from
excavations;
and (iii) changes to
riverbanks;
Reduction in river and
coastal water quality

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Aggregate and
sand extraction
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Removal of beach sand
undermines shoreline,
changes littoral drift &

•
•

Movements of vehicles and machinery within
coastal habitats will be minimized
Repair of or compensation for damage to slopes,
beaches and mangroves by contractor
Monitoring of embankments, coastal slopes, and
other sensitive features during construction
Revegetation of open ground, especially on slopes
Proper disposal of spoils, rubbish or any other
construction material, no disposal within any
beaches, mangroves or other coastal sites
suitable tip sites to be designated in consultation
with land owners and community leaders
Reuse of construction materials (e.g., excavated
road bitumen) where feasible
Use of silt control devices and sediment
traps/fences during works, to be cleaned and
dewatered
Temporary structures removed on completion of
works and riverbed restored
Avoid clearing activities during rainy season where
possible
Stones and rocks kept on hand for use in bank or
channel stabilization
Gabion baskets, rock rip-rap or bio-engineering
methods to be used for embankments and for
coastal protection/stabilization
No unplanned or unpermitted discharges to rivers,
surface waters, intertidal or coastal areas
Spoils and stockpiles will not be located near the
coast, on slopes or within 15m of rivers
Placement of diversion ditches around stockpiles
No removal of mangroves
Storage of fuel, oil, other chemicals in secure tanks
or containers away from coast
Approved disposal of wastewater
All rules applying to protection of Water Supply
Sources Protection Zone to be strictly followed
Baseline marine biological monitoring conducted
prior to construction, regular periodic monitoring
conducted thereafter
Existing quarries will be used wherever possible
and appropriate
Extraction of beach sand is not permitted under

PMU ,
Contractor,
Dept. of
Fisheries for
marine bio
monitoring

IIC; marine
biological
monitoring
as budgeted
in Annex H

Condition of river
banks, beaches,
etc.; water quality
(in rivers,
nearshore); check
condition of coral
reefs and other
coastal habitats

Monthly or as
required after
event;
Visual
observation of
culverts,
bridges and instream work
areas

DEPC, PWD,
Contractor,
VPMU

IIC

Materials only
obtained from
designated sites

Monthly - visual
inspection;
Review of

Monitoring
Responsibility

Council,
archaeologists
Contractor;
VPMU, DEPC

Contractor;
VPMU

IMPACT MITIGATION
Project activities

Environmental Impact

Mitigation measures to be included in EMP

accelerates erosion
•
Extraction from quarries
or borrow pits leaves
unusable land, exposed
water table, attracts
rubbish dumping,
reduces visual values

•
•
•
•

Accidental spills of
hazardous
substances and
need for emergency
response

Oil and other hazardous
chemicals are spilled
into the environment
resulting in pollution;
Hydrocarbon leakage or
spills from construction
camps and workshops;
Accidents placing
people at risk

•
•
•
•
•
•

Encroachment into
sensitive natural
areas, disturbance
of marine and
terrestrial habitats,
effects on flora and
fauna

Encroachment into
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Impacts on fisheries
and fishery grounds;
Direct impacts on coral
reefs, mangroves &
seagrass beds;
Runoff and rivers carry
turbid waters to coral
reefs;
Terrestrial habitats
become fragmented;
Workers poach animals
for food or feathers etc;
Protected or sensitive
areas affected

Effects on cultural

•
•
•
•
•
•
•
•

Vanuatu law, will not be allowed under the project
Extraction from ecologically sensitive areas (intertidal, swamp, or mangrove areas) or productive land
is not permitted
Preparation and implementation of extraction plan
(with limits to volumes extracted from any one
source) in accordance with guidelines
Materials not extracted from river beds or other
sensitive areas
Any new, dedicated extraction sites to be
rehabilitated after use, enforce through performance
bond if needed
Topsoil is preserved and replaced during
rehabilitation
Emergency Response Plan (as part of EMP)
prepared by Contractor to cover hazardous
materials/oil storage, spills and accidents
Chemicals will be stored in secure containers away
from the coast, surface waters or rivers
Chemicals stored in area or compound with
concrete floor and weatherproof roof
Spills will be cleaned up as per emergency
response plan
Ensure all construction vehicles and plant are well
maintained
Accidents reported to DEPC within 24 hours
Measures to be undertaken to minimize erosion
and silt and sediment transport according to
accepted practice (e.g., silt curtains)
Discharge of surface runoff into ecologicallysensitive receiving waters to be avoided by
diversion or other available means
Mangroves not to be felled, removed or damaged
Vegetation clearance to be kept to minimum, avoid
felling of road-side trees wherever possible
Contractor responsible for information and
sanctions regarding harm to wildlife and felling of
trees
Stockpiles and equipment not stored in ecologically
important or sensitive areas
Progressive re-vegetation to be carried out in all
areas disturbed by the project with fast-growing,
native species
No known cultural sites or archaeological resources

IMPACT MONITORING
Mitigation
Responsibility

Mitigation
Cost (US$)

Parameter to be
monitored

Frequency and
means
of
verification

(locations and
method) as per
extraction plan;
Rehabilitation is
conducted as per
extraction plan

extraction plan;
Re-vegetation
and
rehabilitation

Monitoring
Responsibility

Contractor,
VPMU (to
approve plan)

IIC

EMP and
emergency
response plan;
Ensure storage
sites are using
existing concrete
base;
Spills cleaned and
area rehabilitated

Monthly or after
event or as
required review and
approval of
emergency
response plan;
Visual
Inspection of
storage
facilities;

Contractor;
VPMU

Contractor,
VPMU

IIC

Check for
poaching and
unnecessary
vegetation
clearance;
Progress of revegetation of work
areas;
Training of
workers in
information

Spot
inspections;
monthly - visual
inspection of
work sites;
Re-vegetation
activities as per
EMP;
Consultations
with villagers
and workers

DEPC,
Contractor,
VPMU

Contractor,

IIC

Sites and/or

During activities

Contractor,

IMPACT MITIGATION
Project activities

Environmental Impact

historical / cultural
sites

values; cultural or
archaeological sites will
be affected by the
subproject
Various social impacts
including: (i) social
disruption; (ii) possibility
of conflicts or
antagonism between
residents and workers;
(iii) spread of
communicable diseases
including STIs and
HIV/AIDS; (iv) children
are potentially exposed
to exploitation;
Impacts on worker and
public health and safety

Presence of
construction
workers

Mitigation measures to be included in EMP

•

•
•
•
•
•
•
•
•
•
•
•
•

IMPACT MONITORING
Mitigation
Responsibility

Mitigation
Cost (US$)

Parameter to be
monitored

are located within the project area or close enough
to be influenced by it;
Accidental discovery dealt with as per provisions

Vanuatu
Cultural Council,
archaeologists

resources
discovered and
their protection

Most laborers to be locally sourced and housed
Village protocols discussed and worker awareness
as part of mobilization process
Contractor to ensure workers’ actions and work site
are controlled
Workers to respect village and landowner
boundaries, and community practices and traditions
Signage and security i.e. prohibition on
unauthorized people (especially children) entering
site office and works yard
STIs and HIV/AIDS awareness program through
approved service provider for workers and
communities
A communications and complaints plan will be used
for liaison and correction among stakeholders
Contractor to appoint Environment and Safety
Officer
Contractor to provide health facilities and first aid
post in site office and to provide safety equipment
for workers
Any damage to property and resources promptly
repaired or compensated
Contract documents will include provisions for
ensuring poor, local and women encouraged to
participate in workforce and will receive fair wages
no child labor to be used

Contractor,
Chiefs/
community
leaders, NGOs

IIC + costs
for program

HIV/STIs
awareness
campaign
implemented;
ESO recruited;
Training
implemented;
Provision of safety
equipment;
Signage and
security to prevent
unauthorized
people entering
construction areas

treatment facility is sufficiently distant from inhabited
and built-up areas
prevailing winds will usually blow gases at the site
away from built-up areas
capture of methane for cogeneration of energy will
minimize emissions

PWD

IIC

equipment fitted with noise-reducing mufflers as

PWD

IIC

Frequency and
means
of
verification

Monitoring
Responsibility

- stop work
order issued;
Site/resources
dealt with
appropriately
As required;
Monthly or after
complaint ESO recruited;
Training
records;
Staff records;
Visual
inspection;
Consultations
with villagers;
Checking of
complaints;
Consultations
with workers re
training

Vanuatu
Cultural
Council,
archaeologists

Air quality;
complaints;
incidents logged
with resolution

Monthly or as
required consultation
and visual
observations

Contractor;
VPMU

Noise complaints;

Monthly or as

Contractor;

Contractor;
VPMU;
Community
Development
Officer as
required

OPERATION PHASE
Operation of sludge
treatment facility
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discharge of noxious
gases such as methane
(CH4), hydrogen sulfide
(H2S), ammonia (NH4),
carbon dioxide (CO2),
sulfur dioxide (SO2) and
nitrogen oxides; bad
odors, associated
health risks
Increased noise from

•
•
•

•

IMPACT MITIGATION
Project activities

Environmental Impact

Mitigation measures to be included in EMP

pumps, blowers, dryers

Operation of street
sweeping
equipment

Mitigation
Cost (US$)

Parameter to be
monitored

required
maintain equipment in good working order
provide earplugs to workers

Dispersal of dust into
atmosphere

•

watering of road surfaces during sweeping

PWD

IIC

Air quality;
complaints;
incidents logged
with resolution

Increased noise

•

equipment fitted with noise-reducing mufflers as
required
maintain equipment in good working order
provide earplugs to workers

PWD

IIC

Noise complaints;
incidents logged
with resolution

Maintenance conducted according to preannounced schedule, and during off-peak hours
Reductions in street flooding achieved through
infrastructure improvements should help to improve
traffic flow
ensure that all culverts and drainage structures are
adequately maintained so that debris does not build
up, causing waters to divert from the intended path
of flow, resulting in severe erosion and loss of land
ensure that roadways are free of excessive debris
through regular cleaning and street-sweeping
ensure that road surfaces are watered during streetsweeping operations to control fugitive dust
ensuring that oil separators within dranage system
are maintained in good functional order;
ensuring that stockpiles of materials used for
maintenance and repair works are not placed where
they could be accidentally dispersed by water or
wind
ensure that fuel oil and other hazardous materials
are properly stored and handled
ensure that workers are familiar with emergency
spill response procedures, and that these are
effectively applied when needed
Awareness of the value of maintaining vegetation
cover will be undertaken
anticipated improvements in runoff water quality due
to better infrastructure
passage and enforcement of drainage and
sanitation act
effective maintenance of septic tanks, sludge

PWD

IIC

incidents logged
with resolution

PWD

IIC

worker
awareness;
Erosion; condition
of Culverts and
drainage
structures--cleared
of debris

PWD,
contractors,
Department of
Fisheries for
marine bio

IIC

Water quality in
streams and rivers
and nearshore;
effluent water
quality

Regular
maintenance
operations

Traffic disruptions

Actions resulting in
siltation, erosion,
and impacts to soil

Generation of increased
Sediments; accidental
spillage of fuel or oil to
the ground

•
•
•

•
•
•
•

•
•
•
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Mitigation
Responsibility

•
•

•
•

Discharge of sludge
and drainage
effluents, operation
of septic tanks

IMPACT MONITORING

Water quality in surface
waters and nearshore
areas affected by
sediments,
contaminants, nutrients

•
•
•

incidents logged
with resolution

Frequency and
means
of
verification

required consultation
and visual
observations
Monthly or as
required consultation
and visual
observations
Monthly or as
required consultation
and visual
observations
Monthly or as
required consultation
and visual
observations
2 x year for 3
years, mid-term
and post-eval.
monitoring;
Visual
assessment

2 x year for 3
year, mid-term
and post-eval.
monitoring visual

Monitoring
Responsibility

VPMU

Contractor;
VPMU

Contractor;
VPMU

Contractor;
VPMU

PWD, DEPC,
ADB

PWD, DEPC,
ADB

IMPACT MITIGATION
Project activities

Environmental Impact

Mitigation measures to be included in EMP

etc.
•

Climate change
issues

Possible impacts on
coastal biota
GHG emissions through
operation of sludge
treatment facility

•

Possible increased
sediment transport due
to increasing intensity of
rainfall events

•
•

Possible effects of sea
level rise or increased
water table height
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•

•

IMPACT MONITORING
Mitigation
Responsibility

treatment facility, drainageways
water quality monitoring for effluents and for
nearshore areas
marine/coastal biological monitoring

monitoring

operation includes implementation of co-generation
at sludge treatment facility to reduce GHG
emissions
maintenance of drainageways ensures self-flushing
function
tidal flaps maintained in good working condition
septic tanks maintained in good working condition to
prevent leakage and flooding

PWD

Mitigation
Cost (US$)

Parameter to be
monitored

Frequency and
means
of
verification

Monitoring
Responsibility

assessment;
Consultations or
complaints
IIC

Site inspections

as required consultation
and visual
observations

VPMU
Meteorology,
ADB

363. The contract documents will contain a list of all required mitigation measures and a
timeframe for the compliance monitoring of these activities. The monitoring will comprise
surveillance to check that the contractor is meeting the provisions of the approved CEMP and all
other contractual obligations during construction.
364. The environmental specialists assigned to the VPMU will supervise the monitoring of
mitigation measures that are implemented during the construction stage, and overall compliance
with the CEMP. A sample of representative parameters to be monitored is included in a checklist
in Annex L.
365.

During project implementation, the VPMU will be required to:
•

Develop an environmental monitoring protocol for the construction period, and
formulate a detailed plan;

•

With assistance from the engineering specialists, conduct regular environmental
monitoring, including review of daily and weekly site inspections undertaken by the
contractor and items recorded by an environment and safety officer; and

•

Prepare environmental monitoring reports covering the above and prepare and submit
inputs for the Quarterly Progress Reports.

366. The VPMU/PIU’s national environmental officer will coordinate with the international
environmental specialist for resolving complicated issues that arise in the field and to provide
updated information in order to submit reports to MIPU, DEPC, and ADB.
Table 20. Responsibilities for Environmental Management & Monitoring
Project Stage
Feasibility studies
and appointment
of civil works
contractors

Feasibility studies
and project
review and
approval

Responsible
Organization
VPMU

Responsibilities
•

Prepare IEE including overall EMP
Incorporation of IEE mitigation measures into bidding
documents, detailed design and technical specifications
• Translation of mitigation measures into clauses in contract
documentation
• Preliminary design
•

ADB

•
•
•
•
•
•
•
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Review and approval of IEE including overall EMP
Review all feasibility study documentation, prepare Board
presentation and submit to Board (as required)
Include appropriate environmental text in PAM
Provide project approval to MIPU
Provide inputs to monitoring requirements
Provide inputs to clauses and contract conditions (reflecting
safeguard requirements etc)
Provide comment on bids (if required)

Project Stage
Detailed Design

Responsible
Organization
Contractor

Responsibilities
•

Prepare detailed design
Prepare CEMP based on IEE and EMP, revised as
necessary according to specifics of detailed design
• Submit CEMP to DEPC and PWD for review and approval
(revising as necessary if required by these agencies)
•

Construction

DEPC and PWD

•

Contractor

•

Review and approve detailed environmental mitigation and
management measures and CEMP

Implement CEMP
Implement required environmental protection measures
• Work with MIPU/PWD/VPMU/communities to establish
Stakeholder Committees and Grievance Redress
Committee
•

VPMU

•
•
•
•
•

DEPC

•
•

ADB

Supervise contractor’s implementation of CEMP and all
other contractual obligations
Enforce contractual requirements
Audit construction phase through environmental inspections
and review monitoring data
Submit quarterly reports to ADB
Provide awareness/training to workers and technology
transfer to contractor
Ensure compliance with Government requirements
Review complicated issues arising from the project

•

Evaluate EMP effectiveness during ADB review missions
Review monitoring reports
• Post on web
•

Operation

MFEM/VPMU

•

maintenance
contractor

•

PWD, DEPC, ADB

•

Provide budget to undertake environmental monitoring

Undertake environmental monitoring and prepare bi-annual
reports for agreed warranty period (typical: 2-3 years)
• Prepare maintenance reports to adaptively manage
environmental risks related to operations (per EMP)
Review Contractor’s reports and monitoring reports

367. The contractor is required to undertake daily and weekly site inspections. An
Environmental Safety Officer (ESO) will be appointed by the Contractor and will maintain a site
diary and notes and actions recorded from the daily and weekly inspections, along with any other
information such as complaints received, training provided etc. this information will feed into the
monthly reports prepared by the Contractor.
368. VPMU and MIPU, through the, along with staff from DEPC, will be responsible for
environmental monitoring during construction and post-construction. This will ensure compliance
by the contractor with the CEMP and any other contract conditions. The VPMU will also be
responsible for verifying the monitoring undertaken by the contractor through audits and spotchecks. The outcomes of monitoring will be included in the overall monthly progress reports to be
submitted by the contractor to VPMU, and by the VPMU to MFEM and ADB. These will also be
consolidated and submitted to ADB for review on a quarterly basis (Quarterly Progress Reports).
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369. After project completion, PWD, possibly through contract arrangements, will carry out the
ongoing operation of the sanitation and drainage infrastructure improvements, and will implement
an ongoing routine maintenance plan. The ADB will also undertake monitoring as part of the midterm and post-evaluation assessments.
370. Budget requirements for monitoring of all project actions during the construction phase is
estimated at approximately US$3000/month. The estimated total cost of monitoring (for
approximately 36 months over the construction period) is therefore US$108,000. The
environmental assessment has concluded that the predicted impacts are not significant.
Generally, monitoring of the proposed actions will be based on observation and consultation
rather than on testing or modelling. Laboratory analysis will only be needed to test the quality of
effluent from the sludge treatment facility that is to be discharged into the surface water receiving
body. Monitoring is the responsibility of the VPMU and the contractor.
371. The following measures will be taken to provide an environmental compliance monitoring
program during project implementation:
•

VPMU to undertake monitoring (as described above);

•

The contractor will appoint an ESO, who will be responsible for documenting the
implementation of the CEMP as well as all other of the contractors’ environmental and
social responsibilities, and liaising with VPMU/MIPU/DEPC as required. The ESO will
also be responsible for recording health and safety aspects of work sites;

•

The bidding documents and contract will clearly describe the contractor’s obligations to
undertake the environmental mitigation measures as set out in Sections 6 and 7 of this
IEE and to be appended to bidding documents and contract specifications. Contractor
will prepare CEMP, compliance to which will be monitored;

•

Where a cost will be incurred i.e. STIs and HIV/AIDS awareness and prevention
training, the recommended environmental mitigation cost should be included as an
item in the Bill of Quantities; and

•

This will ensure that there is specific environmental mitigation budget and that the
measures will be implemented as required. During the procurement, contractors will
be required to include these costs in their rates and present the mitigation cost as a
line item in the Bill of Quantities. There will be an identified extra payment in the
contract to ensure measures are costed and carried out.

372. After project completion, MIPU, through the PWD, will be in charge of the operation and
maintenance of the project improvements, and will undertake routine and random monitoring as
scheduled in the monitoring plan. DEPC will conduct periodic independent monitoring as well.
373. The project’s environmental monitoring plan is included as part of the EMP (in Table 19).
The EMP requires that all events, complaints and other issues during construction and operation
are logged and resolved as soon as possible. All records are to be copied to the VPMU to ensure
issues are being satisfactorily resolved.
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8.

Findings and Recommendations
8.1

Findings

374. The sites where project actions are to be undertaken are, by and large, developed sites
within the CBD of Port Vila and surrounding area. It is not expected that any declared marine or
terrestrial protected areas or significant cultural sites will be affected by project actions. A
summary of anticipated potential impacts is presented in Table 21. As can be seen in this
summary, no significant adverse environmental impacts have been identified for the project.
375. During the construction phase the project will create some temporary and moderate
adverse environmental impacts. No impacts have been identified that cannot be mitigated; an
EMP has been prepared and a CEMP will be prepared by the Contractor and submitted to the
PWD and VPMU for review and approval. Due to the small-scale nature of the works, the spread
of communicable disease (such as STIs and HIV/AIDS) and child exploitation, that may arise as a
consequence of project activities, are negligible potential risks; these can be mitigated by
implementation of an awareness and prevention program. The contractor’s awareness will be
included as a line item in the contract bill of quantities, while community awareness will be
considered as a direct cost to the project.
376. Implementation of appropriate measures during the design, construction, and operation
phases will minimize negative impacts to acceptable levels. To ensure that these mitigation
measures are implemented and negative impacts avoided, the measures will be included in the
contract specifications. Contractors’ conformity with contract procedures and specifications and
implementation of the approved CEMP during construction will be carefully monitored. The
contractor will be required to follow standard construction practices and comply with a series of
contractual requirements which will be monitored and supervised by the VPMU and reported to
MFEM and ADB. Environmental monitoring of the project will be undertaken regularly through the
first three years of its operation to ensure that the measures are being implemented properly.
377. The project is expected to produce substantial environmental and socioeconomic benefits
overall, which include, among others:
•
•
•
•
•

Reduced incidence of standing water and flooding on roads within Port Vila
Reduced road hazards due to flooding and poor road condition
Reduced erosion and sediment runoff, thus improving water quality in the coastal
environment
Reduced risk of water-borne and vector-borne disease as a result of both (a)
elimination of standing water and (b) improved santiation facilities and practices
Improved climate for tourism and other investment activities

378. While negative impacts of the project are expected to be insignificant, these will
nevertheless be carefully monitored and adequately mitigated.
379. The overall conclusion is that the project complies with environmental categorization B,
and therefore, the completion of this IEE fully meets the ADB and Government standards and no
further environmental study is required for drainage, road, and sanitation improvements
envisioned as part of the Port Vila Urban Development Project.
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8.2

Recommendations

380. The recommendations of this IEE are that: (i) this analysis be accepted by ADB and
MFEM as a complete and accurate statement of project’s environmental effects and how they will
be mitigated; (ii) the Contractor should prepare a CEMP based on the preconstruction and
construction sections of the EMP included in this IEE and submit to the VPMU for review and
approval; and, (iii) project impacts and mitigation thereof, should be monitored as per the
monitoring plan.
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Table 21. Summary of Impacts

● = No
Project activities / actions

Environmental Impacts

Significant
Effect with
Mitigation

Mitigation measures

PRECONSTRUCTION PHASE

Level of Impact without
Mitigation
Major

Moderate

Minor

●

•

Ensure all measures
implemented

are

●

Site clearance, digging,
excavations

GHG emissions impacts and non-adaptive
features of infrastructure could result if
climate proofing not incorporated
Accidental discovery of archaeological
assets, sites or resources

•
•

●

●

Site preparation, vegetation
removal

Minor loss of vegetation during
demarcation

•
•

Cease activity immediately;
Inform Vanuatu Cultural Council archaeologists; follow all
actions required by archaeologists
Minimize vegetation removal
Train construction workers about restrictions on vegetation
removal, and general environmental protection
Compensate APs for trees or other vegetation that is
removed
Compensate APs for loss of productive use of land and
resources
Site office and works yard established in consultation with
authorities and land owners/users
Village protocols discussed; worker awareness as part of
mobilization
Contractor to ensure workers actions are controlled and
village rules, code of conduct observed
Appropriate signage and security is implemented at project
sites
Implementation of awareness and prevention program –
contractor
Implementation of HIV/AIDS awareness and prevention
program – community (villages)

●

●

●

●
●

●

●

●

●

Project design activities

Impacts to sensitive areas due to poor site
selection

•
Land acquisition, changes in
land use
Mobilization of Contractor,
presence of construction
workers, associations with
local people

Loss of former productive uses, economic
losses
Social disruption

•
•
•
•
•

Spread of STIs and HIV/AIDS

•
•

incorporated

in

design

CONSTRUCTION PHASE
Operation of construction
vehicles generating emissions

Emission of exhaust from vehicles and
machinery;
Road dust

•
•
•
•
•
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Maintain const. equipment
Prohibition of use of equipment that causes excessive
pollution (e.g. generates smoke)
Vehicles transporting dust-producing material not
overloaded, provided with tail-boards and side-boards, and
adequately covered
Material stockpiles located in sheltered areas and to be
covered
Damping down of the road during the dry season

● = No
Project activities / actions

Environmental Impacts

Noise

Mitigation measures

•
•
•
•
•
•

Access and traffic

•
•

•
•
•
•
•

Site clearance, digging,
excavation

Accidental discovery of archaeological
assets, sites or resources

•
•

Works in or adjacent to rivers,
streams, water protection
zones and coastal areas

Disturbance of ground and sediments

•

Erosion of riverbanks, foreshore and in
coastal zone
Effects on river structure including (i)
changes to river water flows, including
levels and velocity; (ii) changes to channel
depth, structure & location resulting from
excavations;
and (iii) changes to riverbanks;
Reduction in river and coastal water
quality

•
•
•
•
•
•
•
•
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Periodic air quality monitoring
Maintain const. equipment
No use of heavy equipment between 9pm and 5 am in
residential areas
Prepare and adhere to a schedule of operations
Provide noise abatement equipment to workers
Provide mechanism for addressing noise-related
complaints in grievance procedures
Prepare traffic management plan
Provide adequate protection to the general public in the
vicinity of work sites, including advance notice of
commencement of works, and installation of safety barriers
and signage or other markers
inclusion of a contract clause specifying measures to
minimize traffic disruptions
engage in consultation with appropriate community
representatives, in the event that access has to be
disrupted and to arrange temporary access
avoid use of construction equipment in off-road areas
regularly clear debris, soil, and any other material from
roadways
provide safe access across construction sites to people
whose access to homes or businesses is temporarily
affected during construction
Cease activity immediately;
Inform Vanuatu Cultural Council archaeologists; follow all
actions required by archaeologists
Movements of vehicles and machinery within coastal
habitats will be minimized
Repair of or compensation for damage to slopes, beaches
and mangroves by contractor
Monitoring of embankments, coastal slopes, and other
sensitive features during construction
Revegetation of open ground, especially on slopes
Proper disposal of spoils, rubbish or any other construction
material, no disposal within any beaches, mangroves or
other coastal sites
suitable tip sites to be designated in consultation with land
owners and community leaders
Reuse of construction materials (e.g., excavated road
bitumen) where feasible
Use of silt control devices and sediment traps/fences
during works, to be cleaned and dewatered
Temporary structures removed on completion of works and

Significant
Effect with
Mitigation

Level of Impact without
Mitigation
Major

Moderate

●

●

Minor

●

●

●

●

●

●

● = No
Project activities / actions

Environmental Impacts

Mitigation measures

•
•
•
•
•
•
•
•
•
•
•

Aggregate and sand
extraction

Removal of beach sand undermines
shoreline, changes littoral drift &
accelerates erosion

•

Extraction from quarries or borrow pits
leaves unusable land, exposed water
table, attracts rubbish dumping, reduces
visual values

•

•

•
•

Accidental spills of hazardous
substances and need for
emergency response

Oil and other hazardous chemicals are
spilled into the environment resulting in
pollution;
Hydrocarbon leakage or spills from
construction camps and workshops;
Accidents placing people at risk

•
•
•
•
•
•
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riverbed restored
Avoid clearing activities during rainy season where
possible
Stones and rocks kept on hand for use in bank or channel
stabilization
Gabion baskets, rock rip-rap or bio-engineering methods to
be used for embankments and for coastal
protection/stabilization
No unplanned or unpermitted discharges to rivers, surface
waters, intertidal or coastal areas
Spoils and stockpiles will not be located near the coast, on
slopes or within 15m of rivers
Placement of diversion ditches around stockpiles
No removal of mangroves
Storage of fuel, oil, other chemicals in secure tanks or
containers away from coast
Approved disposal of wastewater
All rules applying to protection of Water Supply
Sources Protection Zone to be strictly followed
Baseline marine biological monitoring conducted prior to
construction, regular periodic monitoring conducted
thereafter
Existing quarries will be used wherever possible and
appropriate
Extraction of beach sand not permitted under project
guidelines
Extraction from ecologically sensitive areas (inter-tidal,
swamp, or mangrove areas) or productive land is not
permitted
Preparation and implementation of extraction plan (with
limits to volumes extracted from any one source) in
accordance with guidelines
Materials not extracted from river beds or other sensitive
areas
All extraction sites to be rehabilitated after use
Topsoil is preserved and replaced during rehabilitation
Emergency Response Plan (as part of EMP) prepared by
Contractor to cover hazardous materials/oil storage, spills
and accidents
Chemicals will be stored in secure containers away from
the coast, surface waters or rivers
Chemicals stored in area or compound with concrete floor
and weatherproof roof
Spills will be cleaned up as per emergency response plan

Significant
Effect with
Mitigation

●

●

Level of Impact without
Mitigation
Major

Moderate

Minor

●

●

● = No
Project activities / actions

Environmental Impacts

Mitigation measures

•

Encroachment into sensitive
natural areas, disturbance of
marine and terrestrial habitats,
effects on flora and fauna

Impacts on fisheries and fishery grounds;
Direct impacts on coral reefs, mangroves
& seagrass beds;
Runoff and rivers carry turbid waters to
coral reefs;
Terrestrial habitats become fragmented;
Workers poach animals for food or
feathers etc;
Protected or sensitive areas affected

•
•
•
•
•
•
•
•

Encroachment into historical /
cultural sites

Effects on cultural values; cultural or
archaeological sites will be affected by the
subproject

Presence of construction
workers

Various social impacts including: (i) social
disruption; (ii) possibility of conflicts or
antagonism between residents and
workers; (iii) spread of communicable
diseases including STIs and HIV/AIDS;
(iv) children are potentially exposed to
exploitation;
Impacts on worker and public health and
safety

•
•
•
•
•
•
•
•
•
•
•
•
•
•

127

Ensure all construction vehicles and plant are well
maintained
Accidents reported to DEPC within 24 hours
Measures to be undertaken to minimize erosion and silt
and sediment transport
Discharge of surface runoff into ecologically-sensitive
receiving waters to be avoided by diversion or other
available means
Mangroves not to be felled, removed or damaged
Vegetation clearance to be kept to minimum, avoid felling
of road-side trees wherever possible
Contractor responsible for information and sanctions
regarding harm to wildlife and felling of trees
Stockpiles and equipment not stored in ecologically
important or sensitive areas
Progressive re-vegetation to be carried out in all areas
disturbed by the project with fast-growing, native species
No known cultural sites or archaeological resources are
located within the project area or close enough to be
influenced by it;
Accidental discovery dealt with as per provisions
Most laborers to be locally sourced and housed
Village protocols discussed and worker awareness as part
of mobilization process
Contractor to ensure workers’ actions and work site are
controlled
Workers to respect village and landowner boundaries, and
community practices and traditions
Signage and security i.e. prohibition on unauthorized
people (especially children) entering site office and works
yard
STIs and HIV/AIDS awareness program through approved
service provider for workers and communities
A communications and complaints plan will be used for
liaison and correction among stakeholders
Contractor to appoint Environment and Safety Officer
Contractor to provide health facilities and first aid post in
site office and to provide safety equipment for workers
Any damage to property and resources promptly repaired
or compensated
Contract documents will include provisions for ensuring
poor, local and women encouraged to participate in
workforce and will receive fair wages
No child labor to be used

Significant
Effect with
Mitigation

Level of Impact without
Mitigation
Major

Moderate

Minor

●

●

●

●

●

●

● = No
Project activities / actions

Environmental Impacts

Mitigation measures

OPERATIONS PHASE
Operation of sludge treatment
facility

Operation of street sweeping
equipment

discharge of noxious gases such as
methane (CH4), hydrogen sulfide (H2S),
ammonia (NH4), carbon dioxide (CO2),
sulfur dioxide (SO2) and nitrogen oxides;
bad odors, associated health risks

•

Increased noise from pumps, blowers,
dryers

•
•
•
•

Dispersal of dust into atmosphere
Increased noise

Regular maintenance
operations

Traffic disruptions

Actions resulting in siltation,
erosion, and impacts to soil

Generation of increased Sediments;
accidental spillage of fuel or oil to the
ground

•
•

•
•
•
•
•
•

•
•
•
•
•
•
•
Discharge of sludge and
drainage effluents, operation
of septic tanks
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Water quality in surface waters and
nearshore areas affected by sediments,
contaminants, nutrients etc.

•
•

treatment facility is sufficiently distant from inhabited and
built-up areas
prevailing winds will usually blow gases at the site away
from built-up areas
capture of methane for cogeneration of energy will
minimize emissions
equipment fitted with noise-reducing mufflers as required
maintain equipment in good working order
provide earplugs to workers
watering of road surfaces during sweeping
equipment fitted with noise-reducing mufflers as required
maintain equipment in good working order
provide earplugs to workers
Maintenance conducted according to pre-announced
schedule, and during off-peak hours
Reductions in street flooding achieved through
infrastructure improvements should help to improve traffic
flow
ensure that all culverts and drainage structures are
adequately maintained so that debris does not build up,
causing waters to divert from the intended path of flow,
resulting in severe erosion and loss of land
ensure that roadways are free of excessive debris through
regular cleaning and street-sweeping
ensure that road surfaces are watered during streetsweeping operations to control fugitive dust
ensuring that oil separators within dranage system are
maintained in good functional order;
ensuring that stockpiles of materials used for maintenance
and repair works are not placed where they could be
accidentally dispersed by water or wind
ensure that fuel oil and other hazardous materials are
properly stored and handled
ensure that workers are familiar with emergency spill
response procedures, and that these are effectively applied
when needed
Awareness of the value of maintaining vegetation cover will
be undertaken
Anticipated improvements in runoff water quality due to
better infrastructure
Passage and enforcement of drainage and sanitation act

Significant
Effect with
Mitigation

Level of Impact without
Mitigation
Major

Moderate

Minor

●

●

●

●

●
●

●
●

●

●

●

●

●

●

● = No
Project activities / actions

Environmental Impacts

Mitigation measures

•
Possible impacts on coastal biota

Climate change issues

GHG emissions through operation of
sludge treatment facility
Possible increased sediment transport
due to increasing intensity of rainfall
events
Possible effects of sea level rise or
increased water table height
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•
•
•
•
•
•

effective maintenance of septic tanks, sludge treatment
facility, drainageways
water quality monitoring for effluents and for nearshore
areas
marine/coastal biological monitoring
operation includes implementation of co-generation at
sludge treatment facility to reduce GHG emissions
maintenance of drainageways ensures self-flushing
function
tidal flaps maintained in good working condition
septic tanks maintained in good working condition to
prevent leakage and flooding

Significant
Effect with
Mitigation

●

Level of Impact without
Mitigation
Major

Moderate

●

Minor
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Persons Consulted

The following listing includes resource persons consulted mainly on issues of a technical nature.
Additional persons consulted as part of the community consultation and disclosure process are
listed in Annex G.
Name

Title

Agency/Institution/Company

Moses

Amos

Director

Department of Fisheries

Wilson
Dr. Chris

Aru
Bartlett

George
Job
Paul
Sompert
Francis

Borugu
Esau Wate
Gambetta
Gereva
Hickey

Chief Engineer
Climate Change Technical
Advisor for Vanuatu
Director
Director
Sr. Cartographer
Fisheries Biologist
Coordinator, Traditional
Resource Mgmgt Program

Palms Resort
GTZ Pacific Islands Regional Program,
Adaptation to Climate Change
Department of Tourism
National Disaster Management Office
Dept. of Lands
Department of Fisheries
Vanuatu Cultural Centre

Peter
Shirley

Transport Sector Coordinator
Environmental Health Officer

AusAID
Environmental Health Section

Ernest
Austin

Kelly
Laban
Tokon
Lekeleowia
Leo

Asst Sec. General
Maintenance Officer

Marc

Leopold

Fisheries Scientist

Emil

Mael

Physical Planner

Sarah
Livo

Mecartney
Mele

Habitat Program Mgr, Pacific
Acting Director General

Andre

Iatipu

Director (Acting)

Shefa Provincial Council
Wastewater Treatment Plant, Vila
Central Hospital
Institut de recherché por le development
(IRD)
Physical Planning Unit
Shefa Provincial Government
UN Habitat
Ministry of Agriculture Forestry &
Fisheries
Public Works Department

Ms. Uravo

Nafuki

Public Works Department

Salesa

Nihmei

Angelika

Planitz

Environmental and Social
Impact Officer, Engineering
Support Unit
Manager, Climate and
Services
Sub-regl coordinator Pacific

Michael

Poustie

Monash University (Australia)

Pakoa

Rarua

Ph.D. candidate and
Researcher, water quality
Environmental Health Officer
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Vanuatu Meteorological Service
UN International Strategy for Disaster
Reduction

Environmental Health Section

Name

Title

Agency/Institution/Company

Erickson

Sammy

Hydrogeologist

Jerry

Sampson

Physical Planner

Richard
Paul
Morris

Shin
Smith
Stephen

Resident Archaeologist
General Manager
Sr. Water Technician

Trinison

Tari

Senior Education and
Information Officer

Katie
Ms. Touasi

Thomson
Tiwok

Volunteer
Senior Principal Officer

US Peace Corps/ReefCheck Program
Department of Environmental Protection
and Conservation

Anthea
John
Albert

Toka
Urvaru
Williams

Secretary-General
Chief Engineer
Director

Vanuatu Association of NGOs (VANGO)
Le Lagon Resort
Department of Environmental Protection
and Conservation
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Department of Geology, Mines and
Water Resources , Min. Lands, Geology
and Mines
Physical Planning Unit, Dept. of Local
Authorities, Min. of Internal Affairs
Vanuatu Cultural Centre
Vanuatu Abbattoirs Limited
Department of Geology, Mines and
Water Resources , Min. Lands, Geology
and Mines
Department of Environmental Protection
and Conservation
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Vanuatu’s Environmental Legislation, Policies, and International
Agreements

I. Reference List of Environmental Acts, Laws, Policies and Programs of Vanuatu
Constitution
Constitution of the Republic of Vanuatu, 1980
Legislation
Alienated Lands Act Chapter 143 (No. 12 of 1982)
Animal Importation and Quarantine Act [CAP. 201] (Act No.7 of 1988)
Animal Importation and Quarantine Regulations (Order No.14 of 1994)
Coconut Crabs (Protection) Act 1981 (Act No.27 of 1981)
Convention on Biological Diversity (Ratification)(Act No.23 of 1992)
Customary Land Tribunal Act 2001 (No.7 of 2001)
Decentralisation and Local Government Regions Act No.1 of 1994
Environmental Management and Conservation Act 2002 (No.12 of 2002)
Fisheries Act Cap 158 (No.37 of 1982)
Fisheries Amendment Act (No.2 of 1989)
Fisheries Act [Cap.158] Notice of General Conditions for Foreign Fishing Vessels and Locally Based
Foreign Fishing Vessels
Fisheries Act [Cap.158] Locally Based Foreign Licence Regulation Order No.42 of 2003
Foreshore Development Act 1975 (No.31 of 1975)
Forestry (Restriction on the Felling of Sandalwood) Regulation Order No.84 of 1999
Forestry (Setting of Minimum Price for Sandalwood) Order No.85 of 1999
Forestry Act 2001 (No.26 of 2001
Forestry Rights Registration and Timber Rights Harvest Guarantee Act (No.28 of 2000)
International Trade (Flora and Fauna) (Act No.56 of 1989)
Land Acquisition Act 1992 (No.5 of 1992)
Land Lease Act Cap 163 (Act No.4 of 1983, No.10 of 1987)
Land Reform Act Chapter 123 (Joint Regulation 31of 1980 – Act No.32 of 1985)
Land Valuers Registration Act 2002 (No.23 of 2002)
Maritime (Amendment) Act 1989 (No.8 of 1989)
Maritime (Amendment) Act 1990 (No.3 of 1990)
Maritime (Amendment) Act 1996 (No.13 of 1996)
Maritime (Amendment) Act 1998 (No.31 of 1998)
Maritime (Conventions) (Amendment) Act 1988 (No.17 of 1988)
Maritime (Conventions) Act Chapter 155 (No.29 of 1982 & No.29 of 1984)
Maritime Act Chapter 131 (No.8 of 1981 & No.36 of 1982)
Maritime Zones Act Chapter 138 (No.23 of 1981)
Mines and Minerals [Cap.190](Act No.11of 1986)
National Parks Act, 1993
Pesticides (Control) Act 1993 (Act No.11 of 1993)
Petroleum (Exploitation and Production) Act No.13 of 1997
Petroleum Regulations No. 30 of 1997
Plant Protection Act 1997 (No.14 of 1997)
Ports (Amendment) Act 1998 (No.32 of 1998)
Ports (Amendment) Act 1999 (No.11 of 1999)
Ports Act Chapter 26 (Joint Regulation 12 of 1957 – Act No.6 of 1985)
Preservation of Sites and Artefacts [Cap.39] (Joint Regulation 11 of 1965)
Public Health Act No.22 of 1994
Public Health (Commencement) Order No.10 of 1995
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Seashell (control)(Amendment) Regulation No.32 of 1973
Shipping Act Chapter 53 (Queens Regulation 1 of 1968 – Act No.7 of 1985)
Strata Titles Act 2000 (No.29 of 2000)
Valuation of Land Act 2002 (No.22 of 2002)
Vanuatu Maritime Authority (Amendment) Act 2001 (No.33 of 2001)
Vanuatu Maritime Authority (Amendment) Act 2002 (N0.29 of 2002)
Vanuatu Maritime Authority Act 1998 (No.29 of 1998)
Water Resources Management Act 2002 (No.9 of 2002)
Wild Bird Protection Act Chapter 30 (Joint Regulation 5 of 1962 – Joint Regulation 13 of 1971)
Wild Bird Protection Act 1989
Policies and Programmes
Code of Logging Practice
National Biodiversity Conservation Strategy
National BioSafety Framework Project
National Conservation Strategy
National Waste Management Strategy
Persistent Organic Pollutants
Tuna Management Plan

II. International Treaties and Agreements signed by Vanuatu
Treaty/Agreement
Agreement on the International Dolphin Conservation Program
World Heritage Convention
Kyoto Protocol – greenhouse gas reductions
Millennium Development Goals
Plant Protection Agreement for South East Asia and the Pacific
Treaty on the Non-Proliferation of Nuclear Weapons
Montreal Protocol on Substances that Deplete the Ozone Layer
Vienna Convention for Protection of the Ozone Layer
United Nations Convention on Biological Diversity (CBD)
United Nations Framework Convention on Climate Change (UNFCCC)
Protocol of 1978 Relating to the International Convention for the
Prevention of Pollution from Ships
Convention on International Trade in Endangered Species of Wild
Fauna and Flora (CITES)
International Convention on the Establishment of an International Fund
for the Compensation for Oil Pollution Damage
International Convention on Civil Liability for Oil Pollution Damage
International Convention for the Prevention of Pollution of the Sea by
Oil
United Nations Convention on the Law of the Sea (UNCLOS)
Convention on Wetlands of International Importance (Ramsar)
Source: Tapisuwe 2002, Mourgues 2004
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Status
Ratified
Ratified
Acceded
Adopted
Ratified
Ratified
Acceded
Acceded
Ratified
Ratified
Ratified

2003
2002
2001
2000
1997
1995
1994
1994
1993
1992
1989

Ratified

1989

Ratified

1989

Ratified
Ratified

1983
1983

Ratified
Not ratified

1982

Annex D.
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Department of En vironmental Protection and Conservation Organizational Chart

Annex E.

Locations of Proposed Drainage Lines and Roadway Improvements

Part I : Drainage Lines
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141
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Part II : Roadway Improvements
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Annex F. Important Flora and Fauna of Vanuatu

Chaerephon bregullae
Dugon dugong
Pteropus anetianus
Pteropus fundatus
Pteropus tonganus
Sus scofa
All FlyIng-fox species

Aplonis santovestris
Charmosyna palmarum
Ducula bakeri
Ducula pacifica
Erythrura cyaneovirens
Falco peregrinus
Gallicolumba sanctaecrucis
Gallus gallus
Halcyon farquhari
Megapodius freycinet
Myeomeia cardinalensis
Neolalage banksiana
Phylidonyris notabilis
Puffinus Iberminieri gunax
Puffinus pacificus
Zostarops flavifrons

Brachylophus fasciatus
Chelonidae
Crocodylus porosus
Crytobhepharus novohebridicus
Emoia aneityumensis
Emoia nigromarginata
Emoia sanfordi
Emoia speiseri
Perochirus guentheri

Anguille sp.
Stenogobius sp., Sicyopterussp., Sicyopus sp.,
Stiphodon sp., Vivineala pryhotigris,sp.nov.

Birgus latro
Charonia tritonis
Hippopus hippopus
Macrobrachium sp. Nov.
Macrobrachium spp.
Neritidae spp
Panulirus spp.
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MAMMALS
Bat
Dugong
White flying-fox
Banks flying-fox
Pacific flying-fox
Narave Pig - genetic variant

BIRDS
Santo mountain starling
Green palm lorikeet
Vanuatu mountain pigeon
Pacific imperial pigeon
Royal parrot-finch
Peregrine falcon
Santa Cruz ground dove
Red jungle fowl
Vanuatu kingfisher
Incubator bird
Vanuatu honeyeater
Vanuatu flycatcher (endemic
genus)
Vanuatu mountain honeyeater
Audubon’s shearwater
Wedge-tailed shearwater
Yellow white-eye
REPTILES AND AMPHIBIANS
Banded iguana (introd. From
Fiji)
Sea turtles
Saltwater crocodile
Beach skink
Aneityum skink
Pentecost green skink
Vanuatu skink
Speiser’s skink
Saw-tailed gecko
FISHES
Eel
Freshwater fishes

INVERTEBRATES
Coconut crab
Triton shell
Giant clam
Freshwater prawn
Freshwater prawn
Araih (freshwater shellfish)
Lobster

●
●
●

●
●

●
●
●

●
●

Economicallyor culturallyimportant
species

Locallyvulnerable
species

Common Name, Family or
Other Information

Rare or
vulnerable
species

Species Scientific Name

Endemic
species

Table F.1 Fauna

●
●

●

●
●
●
●
●
●
●

●

●
●

●
●

●
●

●

●
●
●
●

●

●

●
●
●
●
●
●

●
●

●

●

●
●

●

●
●
●

●
●

●

●
●
●

●
●

Rare or
vulnerable
species

Economicallyor culturallyimportant
species

Lobster
Snail
Butterfly
Mud crab
Giant clam
Trochus, button shell
Green snail

Locallyvulnerable
species

Paribacus caledonicus
Petula sp.
Polyura sacco
Scylla sp.
Tridacna spp.
Trochus niloticus
Turbo marmoratus
All commercial sea cucumber species
All land crabs
All shellfish

Common Name, Family or
Other Information

Endemic
species

Species Scientific Name

●

●

●
●
●

Source: Adapted from: Environment Unit, Vanuatu. November 1999. National Biodiverslty Conservation Strategy.
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●
●
●
●
●
●

●
●
●
●
●

Agathis macrophyllum
Agathis silbae
Bambusa spp.
Calamus vanuatuensis
Callophyllum neoebudica
Canarium harveyi
Carpoxylon macrospermum

Caryota ophiopellis
Clinostigma harlandlii
Cordyline fruticosa
Cyatheaceae spp.
Cycas seemanii
Cycas spp.
Cyphosperma voutmalensis
Dioscorea hebridansis
Ficus granatum
Gulubria cylindrocarpa
Heterospathe uniformis
Licuala cabalionii
Macaranga megacarpa
Metroxylon warburgii
Neoveitchia brunnea
Pelagodoxa henryana
Physokentia tete
Piper methysticum
Saccharum maximum
Santalum austrocaledonicum
Veitchia spp.
Cyatheaceae spp.
Medicinal plants
Naos, breadfruit, others
Orchidaceae
Pandanaceae
Root crops (yam, wild yam, taro, water taro, kumala)
Timber trees used for canoes and construction
Wild "cabbages"

Kauri
Kauri
Bamboo
Rattan
Tamanu
Nangae
Palm
(monospecific
genus)
Snakeskin palm
Palm
Nangaria
Tree ferns
Cycad
Namele
Palm
Yam
Nabanga
Palm
Palm
Palm
Navenue
Natangara
Palm
Palm
Palm
Kava
Wild cane
Sandalwood
Palm

●

●
●

●
●

●

●
●

●
●
●

●
●
●

●

●

●

●
●

Tree ferns
Fruit trees
Orchids (various)
Pandanus

●

●

Source: Adapted from: Environment Unit, Vanuatu. November 1999. National Biodiverslty Conservation Strategy.
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●
●

●
●
●
●
●
●
●

●

●

●

●

●
●
●

Economically- or
culturallyimportant species

Common Name,
Family or Other
Information

Rare or
vulnerable
species

Species Scientific Name

Endemic species

Table F.2 Flora

●

●
●
●
●
●
●
●
●
●
●

Annex G.

Public Consultation Questionnaire and Attendance Forms
Port Vila Urban Development Project (PVUDP)
Initial Environmental Examination (IEE)

Question Sheet for IEE Disclosure and Group Consultations
(English Version)
Date and Time of
Consultation
Location of
consultation
Name and Location of
community or
organization
Name of the
Community Leader(s)
or Director of
Department
Number of community
or group members
present for the
cosultation
Number of
males/number of
females present
A. What the Project (PVUDP) is about.
The purpose of the project is to improve sanitation and drainage and selected roadways in Port Vila and
its surrounding peri urban areas.
By the term “sanitation” is meant the removal, transportation and final disposal of liquid waste from all
sources, residential, commercial, institutional and industrial. This term refers to “black” liquid waste
arising from toilets, and to “grey” liquid waste arising from kitchens and bathrooms.
The sanitation improvements that will be made under the Port Vila Urban Development Project (PVUDP)
will include (i) improved operations in collecting sludge from septic tanks, (ii) establishment of a new
sludge treatment facility in Mele and (iii) upgrading and expansion of public toilets in the central business
district (CBD) and upgrading and construction of new communal toilets and shower facilities in selected
communities outside the CBD.
By the term “drainage” we mean the collection, transportation and final discharge of surface water as a
result of heavy rains and storms. Drainage will be improved in and around 10 of the water catchment
areas in and around the CBD that are the most critically affected by frequent flooding. Roadways will also
be improved in those areas where drainage improvements are being carried out.
The Port Vila Urban Development Project is funded by the Asian Development Bank and it will be
implemented by the Department of Public Works of the Government of Vanuatu.

B. Issues Concerning Construction
The improvements in Port Vila that are mentioned above will create some of the following issues during
construction (both harmful and beneficial):
● Noise
148

●Dust
●Disruption of traffic and restricted access to certain areas
●Erosion
●Costs
●Effects onworker health and safety
●Employment Opportunities
Would you have any concerns with any of the above or any other issue?. If yes, which ones and why?
C.Issues Concerning Operation
After construction is completed the operations of the improved sanitation, drainage and roadways may
create some of the following issues (both harmful and beneficial):
●Problems maintaining septic tanks
●Problems maintaining road surfaces and drainage structures
●Costs
●Bad odors
●Contamination of coastal waters
●Worker health and safety issues
●Employment Opportunities
Would you have any concerns with any of the above or any other issue?. If yes, which ones and why?
Thank you very much for your participation in this consultation
(NOTE: For each group consulted, please attach an attendance sheet)
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Port Vila Urban Divelopment Projek (PVUDP)
First Envaeronmental Stadi
Kwestin Pepa blong First Envaeromental Stadi Disklosa mo
Krup Konsoltesen (Bislama)
Det mo taem blong
Konsoltesen
Ples blong konsoltesen
Nem mo ples blong
komuniti o
okanaesesen
Nem blong komuniti
lida(s) o Daerekta
blong Dipatmen
Namba blong komuniti
o grup membas we oli
stap long konsoltesen
Namba blong man
wetem woman we oli
present long
konsoltesen
A. Wanem nao Projeck (PVUDP) ia.
Purpose blong projek ia hemi blong impruvum sanitesen, drenej wetem samfala selekted rods long Port
Vila wetem olgeta erias round long urban erias.
Term “sanitesen” hemi refa long removal, transpotesen mo disposal blong liquid waste from olgeta
sources, haos blong silip, komesiol, institusenol mo industri. Term ia hemi rifa long “black” liquid waste
we I kamaot long toilets, mo long “grey” liquid waste we hemi kam aot long kitjin wetem ples blong swuim
(bathrooms).
Impruvmen long sanitesen anda long Port Vila Urban Divelopmen Projek (PVUDP) babae hemi include
(i) impruvum operesens blong kolektem toti (sludge) from septic tanks, (ii) establisim wan niu treatment
faciliti blong toti (sludge) blong septic tanks long eria blong Mele mo (iii) apgredem mo expandem pablik
toilets insaed long central business district (CBD) mo apgradem mo konstraktem niu kommunal toilets mo
ples blong swuim (shower facilities) long sam selekted komunities aotsaed long CBD.
Term ia “drenej” hemi rifa long koleksen, transpotesen wetem disjaj blong surface wota long taem blong
hevi ren mo stom. Babae I gat drenej impruvmen insaed mo around long 10 wota kajmen erias insaed mo
around long CBD we oli affekted long frequent flooding. Babae I gat impruvmens long olgeta rods we
babae drenej impruvmens I kare aot.
Mane blong Port Vila Urban Divelopment Projek hemi kam long Asian Development Bank mo babae
Dipatmen blong Pablik Woks blong Kavman blong Vanuatu babae hemi lukaotem wok ia.
B. Issues Concerning Construction
Impruvmens blong Port Vila we oli talem antap babae hemi krietem sam long olgeta issues ia long taem
blong konstraksen (tugeta I gud mo ino gud):
● Noise
●Toti blong kraon (Dust)
●Disrapsen long traffik mo babae hemi limitim muvmen long samfala erias
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●Kraon I was aot (Erosen)
● Babae hemi kostem mani
● Health mo safety issues blong wokman
● Janis blong wok
Yu gat eni konsens wetem eni long olgeta issues ia antap o eni narafala issue? Sapos ansa hemi yes,
plis talem aot wanem issue mo rison blong hem.
C.Issues Blong Operesen
Afta we konstraksen hemi finis, operesen blong impruved sanitesen, drenej mo rodweis babae hemi save
krietem sam long olgeta issues ia (tugeta I gud mo I nogud):
●Problems blong kipim gud septic tanks
●Problems blong kipim gud sufes blong rod mo drenej strakja
●Babae hemi kostem mani
● Rabis smell
●Pollutum erias long solwota mo long saed blong solwota.
●Health mo safety issues blong wokman
● Janis blong wok
Yu gat eni konsens wetem eni long olgeta issues ia antap o eni narafala issue? Sapos ansa hemi yes,
plis talem aot wanem issue mo rison blong hem.

Tankio tumas from partisipesenblong yu long konsultesen ia.
(NOTE: Ej krup we hemi konsolted, plis attajem attendense sheet)
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ATTENDANCE SHEET
Port Vila Urban Development Project—Public Disclosure and Consultation
Group/Community consulted: ___________Date of Consultation: __________ Location of Consultation:____________
NAME

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
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OCCUPATION

AGE

MALE/ FEMALE
(M/F)

SIGNATURE

PEPA BLONG ATTENDENSE
PORT VILA URBAN DIVELOPMENT PROJEK—PABLIK DISKLOSA MO KONSOLTESEN
Krup/Komuniti we oli konsolted: ____________ Deit blong Konsoltesen: __________ Ples blong Konsoltesen: _____________
NEM

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
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ADDRESS

WOK
BLONG YU

HAMAS
YIA YU
GAT

MAN/
WOMAN
(M/F)

SAEN
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Annex H.

TOR for Marine Biological Surveys 1

1. Objective:
The purpose of the proposed marine biological surveys is to gather data in as comprehensive a
manner as possible about important nearshore marine and coastal biological resources and
habitats in the Port Vila area, including sites in Port Vila Bay, Mele Bay, and nearby lagoons. The
methodology used for the surveys, data acquisition and data interpretation should be easily
replicable, so that periodic monitoring can be regularly performed in the future for comparative
purposes, to enable accurate measurement of environmental changes over time and impacts in
the marine/coastal environment.
2. Survey Sites and Monitoring Stations:
Surveys are to be performed at 13 sites in the Port Vila area. The rationale for selection of the
sites is briefly described in Table 1, and they are identified on a location map (Figure 1). They
include both coral reef areas (in bays, around small islands, and along open coast) and mangrove
and seagrass areas (in the lagoons and estuaries). For each site, an appropriate number of
transects or survey plots will be established (it is estimated that 2-4 transects/plots for each site
will be required). 2
For each transect or plot, a permanent monitoring station should be established in such a way
that it can be readily and accurately located, to be used for future surveys and monitoring.
Permanent stations can be established either through (1) careful recording and description of the
location and length of the transect or plot with GPS coordinates, to be recorded in a GIS
database, and/or (2) the installation of permanent markers. If used, permanent markers will need
to be deployed with consideration for the sensitivity of the site, to ensure that no unnecessary
adverse impacts to the environment and existing uses result (for example, it may not be advisable
to establish prominent permanent markers in a site that is used for scuba diving or other tourism
activities).
3. Survey Methodology:
Details of the survey methodology will be agreed between the Environment/Climate Change
Specialists of the ADB PVUDP consultant team, and the survey team of Fisheries Department.
Scientifically acceptable methods will be used, and may include video recording and species
counts along established transect lines, quadrats, fish censusing methods, etc.
4. Survey Parameters:
1 In the early stages of designing the PVUDP, it was anticipated that the potential impacts that could occur to marine

biota, especially coral reefs, as a result of project actions, might be serious. Therefore a detailed marine biological
monitoring program was proposed, and included as part of the design under the PPTA. As the concept for the
infrastructure improvements under PVUDP evolved, it became clear that even minor impacts to marine biota generally,
and coral reefs in particular, as a result of project actions, would be unlikely. As a consequence, the detailed
monitoring program will no longer be required for the PVUDP. Nonetheless, such a program would still provide criticallyneeded information to guide the future development planning of Port Vila. Thus this TOR is included here, for possible
adoption by ADB or other donors to provide support under other relevant programs and projects that are more in line
with marine biodiversity conservation, coastal resources management, and coastal tourism planning and development.
2 If the budget is inadequate to cover all sites, the number of survey sites will be reduced, to be accommodated within
the available budget.
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A. For coral reef areas, the following parameters will be gathered:
Physical:
tubidity/visibility
salinity
temperature
weather and sea conditions
Biological:
biodiversity (enumeration of dominant species and species of special interest):
-fishes
-corals
-invertebrates
-algae
biomass (fish)
B. For mangrove/seagrass areas, the following parameters will be gathered:
Physical:
tubidity/visibility
salinity
temperature
weather and sea conditions
Biological:
biodiversity (enumeration of dominant species and species of special interest):
-fishes
-invertebrates
-mangroves
-seagrasses
-algae
5. Reporting:
At the end of the survey activities, a report (approximately 5-10 pages) should be submitted that
describes the surveys n detail. This should include a thorough description of methodology, date,
time and location of the surveys, and identification of survey team members. The findings of the
surveys should be presented in a series of tables that summarize the observations for each site
and for each monitoring station. Any observations that are especially noteworthy (e.g., presence
of rare or endangered species, unusual environmental conditions or human activities in the area,
etc.) should be reported.
6. Proposal:
Applicant is requested to submit a short proposal for this work. This should include (i) a
description of the survey methodologies that will be employed; (ii) indicative proposed work
schedule, and (iii) itemized budget. Following agreement of terms, a contract will be executed
and notice to proceed will be issued to initiate the survey activity.
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Table 1. Proposed Marine Biological Monitoring Sites for PVUDP
Map
Locator #*
1

Site Name/Location

Main Characteristics

Pukura
Hideaway Island

Coral-patch reef
Coral-fringing reef

Black Sands

Coral-fringing reef

Fatumaru Bay

Mixed
mangrove/seagrass
area, some corals

Iririki

Coral-fringing reef

Ifira
South Pango

Coral-fringing reef
Coral-fringing reef

Erakor

Mangrove/seagrass
area

Ekasuvat Lagoon

Mangrove/seagrass
area

Emten Lagoon

Mangrove/seagrass
area

Eratap

Coral-fringing reef

Tamanu-Whitesands

Coral-fringing reef

Blue Water

Coral-patch reef

2

3

4

5
6
7

8

9

10
11
12
13
* See Figure 1
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Reason for Selection
marine sanctuary, tourism
area, site of previous Reef
Check surveys, potentially
vulnerable to impacts of
sewage effluent if ocean
outfall option is selected
potentially vulnerable to
impacts of sewage effluent if
ocean outfall option is
selected, outlest of Tagabe
River, receiving waters for
stormwater from Kaweriki
Receiving waters for point
and non-point stormwater
discharges especially from
Malapoa, Freswota and CBD
Important tourism and resort
site
Receiving waters for
stormwater discharges from
Epangtuei
Receiving body for flows from
Ekasuvat Lagoon, and
stormwater discharges
Receiving body for
stormwater discharges from
Emas and CBD
Receiving body for
stormwater discharges from
Bellevue/Montmartre
Resort beach and tourism
area
Resort beach and tourism
area
Outlet of Rentapao river,
snorkeling area

Figure 1. Location of Proposed Sites for Marine Biological Surveys
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Annex I : Note on Climate Change Considerations for the Design of Drainage and
Sanitation Infrastructure Improvements in Port Vila
Background
1.
The drainage and sanitation infrastructure of Port Vila, the capital city of Vanuatu, is
generally insufficient to meet current requirements. Much of what little infrastructure there is, has
for some time been in a state of deterioration and non-function. Expanding population, lack of
maintenance, and recurring extreme weather events, have placed further pressures on these
systems. It is also anticipated that future climate change trends will further worsen climatic
conditions and result in sea level rise, which will also affect these facilities. Through the Port Vila
Urban Development Project (PVUDP), 1 the Asian Development Bank (ADB) is providing technical
assistance to the government of Vanuatu to prepare a project to provide urgently-needed
upgrades to the sanitation and drainage infrastructure in Port Vila.
2.
The specific purposes of the Project Preparatory Technical Assistance (PPTA) are
twofold:
• to prepare a Master Plan for sanitation and drainage in Port Vila and its surrounding periurban areas, for the period 2010-2025; and
•

to prepare a detailed investment program for the development of the sanitation and
drainage services of Port Vila and its surrounding area.

3.
An ADB-AusAid mid-term review mission 2 (the Mission) visited Vanuatu during 25 January
– 1 February 2011 for the review of progress of the PPTA. During the Mission, agreements were
reached with the Government concerning the preferred options for development of drainage and
sanitation infrastructure improvements for Port Vila and environs. The findings of the Mission are
summarized in an Aide Memoire. 3
4.
This Note presents some of the findings of the PPTA study, and of the January 2011 ADB
Mission, that relate specifically to options for climate-proofing of the proposed sanitation and
drainage infrastructure developments for Port Vila. The Note is organized as follows (i)
background information; (ii) overview of weather and climate regime for the project area; (iii)
overview of the project’s infrastructure improvements; (iv) climate change considerations for
proposed infrastructure developments; and (iv) financing options for climate-proofing of the
infrastructure improvements.
Overview of Climate and Weather for the Port Vila Area
5.
Vanuatu is prone to natural hazards and disasters, many of which are a direct result of
extreme weather. The most devastating of these are tropical cyclones, both because of the loss of
life and the large economic losses they cause. The Vanuatu archipelago is located on a route
1 TA 7345-VAN
2 The Mission comprised Mahfuz Ahmed, Principal Natural Resources Economist (Mission Leader), and Nancy Wells,

ADB Development Coordinator, Vanuatu. Simon Cramp, Program Director, Governance for Growth represented
AusAID on the Mission, while Paul Wright and Marcus Howard provided inputs to the Mission activities. The Mission
was assisted by Peter Dawes, PPTA Team Leader (consultant).
3 Draft of 2 February 2011.
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commonly traversed by cyclones, and experiences between 2 to 3 cyclones per season, with a
total of 92 cyclones recorded during a 30-year period.
6.
While there are no studies that have been conducted on droughts for Vanuatu, it has been
observed that during the periods of 1982-83, 1986-87, 1991-95 and 1997, persistent dry
conditions resulted in food and water scarcity in rural areas. This coincides with warm years of the
El Niño Southern Oscillation cycle (ENSO).
7.
Natural flooding in Port Vila occurs during prolonged periods of heavy downpour, often
associated with cyclones. These events cause many rivers around the town, including the
Teouma, La Colle, Tagabe, and Tepwuloa rivers, to overflow their banks. While these events do
not necessarily lead to direct impacts in the town center, they can cause problems in periurban
areas.
8.
However, within the core central business district (CBD) of Port Vila, flooding is largely
caused or exacerbated by manmade factors. Runoff problems are most serious in the highdensity development area of the CBD and on steep slopes. As the town has grown, stormwater
drainage structures have been added in an ad-hoc fashion, often by owners who allow water to
drain to undeveloped plots downslope. The organic growth of the drainage system means there
has never been an integrated approach to plan, develop and maintain it. Consequently, the
drains which exist are often poorly designed, prone to blockage, seldom maintained until they
cause localized flooding, and generally in a state of disrepair. Increasing impermeability of the
land as a consequence of continuing construction and development are contributing added
volumes of runoff water. Chronic standing water in those areas most susceptible to inundation
can occasionally result in loss of human life and property, relocation of households, an increase in
water-borne diseases, and other associated environmental, economic, and social costs.
9.
In addition, trends of increasing frequency of larger storms, which may in part be due to
climate change, are likely also making the situation worse. In work performed by the consultant
team, it was determined that of 39 catchment areas studied in Port Vila, 16 are regularly prone to
problems caused by poor drainage, and an additional 8 may be affected by flooding in the future
due to sub-standard drainage systems and/or continued land development. In addition to the
effects of extreme weather described above, it is anticipated that Vanuatu may also experience
impacts that are further amplified due to human-induced climate change. The impacts of a future
climate regime that is drier and warmer, with more frequent extreme climatic events, warmer
seas, and sea level rise, are expected to be quite serious, but are difficult to predict with
quantitative certainty. The possible impacts identified are the following: decreased agriculture
production and reduced food security; increased incidence of diseases such as malaria, dengue
and water-borne diseases; water shortages; inundation in coastal zones and impacts on
infrastructure and housing; coral bleaching; and other undetermined impacts on coastal
ecosystems and fisheries resources.
10.
Based on modeling scenarios for global warming, 4 average temperature is projected to
rise by approximately 4°C 5 by the end of this century. Also, as part of SEAFRAME, a regional
AusAID-funded initiative, a tide gauge was installed in Port Vila in 1993 to record tides and sea
4 General Circulation Models (GCMs) are the basic tool used for modelling climate change. There are 30 modelling

groups around the world using a variety of GCMs to investigate the potential impact of human activity on the climate.
5 Science Daily, Accessible at: http://www.sciencedaily.com/releases/2008/04/080402100001.htm
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level. A technical note describing the use of the tide gauge in assessing sea level rise is attached
here (Attachment 1). Based on empirical measurements, projected sea level in Port Vila would
increase by nearly 400mm by the year 2060, 6 enough of a rise to pose a serious threat to the
existing footprint of buildings and infrastructure built up along the shore. 7
11.
With global warming trends, increased intensity and frequency of extreme weather events
may also be expected. Vanuatu is already considered to be the most cyclone-prone nation in the
southwest Pacific, 8 and global warming may make these events even more likely to occur, and
with greater intensity. Such a trend is of great concern, and there is a need to shift towards
treating disasters such as these as a development issue. Adopting an integrated “all hazards”
approach to disaster risk management will be vitally important for the future development of the
nation.
Overview of Proposed Infrastructure Improvements
12.
The consultant team considered several design options for addressing the existing
drainage and sanitation problems in the Port Vila area. During the ADB Mission in late January
2011, ADB and government agreed on the preferred options to pursue, for the required
improvements. These are briefly described below.
DRAINAGE
13.
From the 39 catchment areas identified within the project area, ten sites within nine priority
catchments have been selected for “stand alone” sub-projects for drainage improvement. The
selection of priority sites has been based on: the seriousness of existing drainage problems; the
strategic importance to the city; and the financial, economic, health and social benefits that will be
realized. An additional sub-project, the Drainage Rehabilitation and Maintenance Program, which
consists of cleaning and rehabilitating parts of the existing drainage system, plus the purchase of
essential drain cleaning and road sweeping equipment, is regarded as essential to the success of
all of the other packages, regardless of which implementation scenario is selected. The TA Team

6

From
http://www.adaptationlearning.net/project/preliminary-climate-and-sea-level-changes-vanuatu-throughapplication-simclim: “By 2100 a possible sea level rise of 1000 mms for Port Vila was found when a high climate
sensitivity was applied to a worse case story line for global greenhouse gas emissions within the global climate system.
The worse case from the Fourth Assessment Report of the Intergovernmental Panel on Climate Change (IPCC) for the
world was 590 mm. Geographically, the portion of Efate island where Port Vila and the tide gauge are located is
seismically active and, is in fact, slowly sinking, which exacerbates the real rate of sea level rise. It is important to note
that this is just one scenario of possible sea level change and the data record is modest."
7 Several outfalls in the CBD are at -0.1m MSL (1973) and submerged much of the time. With a quay level of ~1.7m,
and recommended design for 1.86m for 2060, the problem of low ground exists now. The 1.86 MSL design value is
based upon the predicted highest MSL for 2060 (1.36 m), and adding 0.50 m to allow for freeboard. This is a standard
allowance for flood defense works although practice varies globally. Examples can be found in the guidance documents
of the UK Environment Agency, US Army Corps of Engineers, FAO, and similar agencies..
8 Vanuatu is ranked as the world’s most vulnerable country out of 111 countries assessed, according to the
Commonwealth Vulnerability Index. Also, ADB’s Climate Change Implementation Plan (CCIP) for the Pacific has
provided climate risk profiles of ADB’s 14 Pacific Developing Member Countries (PDMCs) and identified Vanuatu as
extremely vulnerable to natural disasters and to a wide range of climate-related hazards. Based on data from various
national documents, including national communication reports to the UNFCCC, it is projected that Vanuatu will likely
experience increased occurrences of extreme high sea levels and damaging winds in the coming decades. Even now,
an increasing frequency and severity of flooding has been reported in the country due to tropical cyclones and storm
surges.

166

has recommended that these eleven packages be included as a Phase 1 investment project for
immediate implementation.
14.
The physical measures outlined above will be underpinned by a range of institutional and
community support programs to ensure that facilities provided are efficiently managed and fully
utilized.
SANITATION
15.
For sanitation, the preferred option (referred to as “Option 1 - Incremental solution”) will
provide minimalist, effective but short-term measures to address some of the most pressing
sanitation problems. The rationale behind this option is to reinforce, modernize and streamline the
existing practice of using domestic, on-site septic tanks as the primary resource for the treatment
of effluents. The major focus of the investment program would then be to improve the removal,
transport and treatment of the sludge from those septic tanks to a properly designed and
constructed sludge treatment and disposal facility. The tanker fleet would also be upgraded and
its management improved. An important part of this option is that although it may be possible to
improve the existing sludge treatment facility at Bouffa, this site is not ideal for the purpose. The
TA Team strongly advises that a piece of underutilized agricultural land off the Mele Road and
close to Port Vila Golf and Country Club, be purchased by the Government. This would serve two
purposes. First it would provide a site for the treatment of sludge, but secondly and more
importantly it would provide a site where ultimately, a full-scale sewage treatment plant could be
constructed, when the need for this facility becomes unavoidable. The site will also have the
capacity to produce energy from bio-gas as a by-product of the sludge treatment process. For this
a public private partnership could be explored.
16.
Other components included in this Option would be the creation of a number of multipurpose, multi-user sanitary facilities in villages and peri-urban settlements selected on the basis
of a formal demonstration of need and an expression of their willingness to contribute to the land
and maintenance of facilities. Buildings would be provided that house toilet washing and bathing
facilities, to be used on a communal basis. Under this option, public toilets, principally in the City
Center and located at the main sporting facilities, would be upgraded, rebuilt or refurbished.
However, more detailed analysis, including identification of workable models for operations and
maintenance of these communal facilities, should be presented during the design phase of the
investment project (phase 2 of the on-going TA).
17.
As all the new and refurbished facilities to be created under this Option would rely on
either septic tanks or simple holding tanks as the main treatment/storage method, the component
allows for a necessary strengthening of effluent and sludge control and monitoring capacity. This
will include: (i) options for engaging private sector service provider for laboratory testing under the
management and supervision of the Ministry of Lands and Natural Resources, and (ii)
strengthening of the legislative structure.
Climate Change Considerations for Proposed Infrastructure Development
18.
In a holistic sense, strengthening the climate change responsiveness of the project
requires the following (i) incorporating design aspects to make the project resilient to the impacts
of climate change, or “climate-proof” (i.e., addressing adaptation concerns); and (ii) integrating
features that will minimize greenhouse gas emissions (i.e., addressing mitigation concerns). The
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main climate change-related features of the design are briefly summarized in Table I.1. These
design features are then described in greater detail in the remaining sections of this Note.

Table I.1 Summary of Climate Change Design Features of the Port Vila Urban Development Project
Climate Change
Problem to Be
Addressed
To prevent the
accumulation of silt
and debris in drains

To prevent
increasing
occurrence of tide
locking, due in part
to sea level rise

Design Response


increased frequency of maintenance (drain cleaning, street
sweeping), to address increased accumulation of silt and debris

Adaptation



technical assistance, in cooperation with the Department of
Forestry, to do work in re-vegetating upper catchment areas,
especially steep slopes, to minimize runoff and erosion

Adaptation



technical assistance to improve land management and
construction management practices, pertaining to the following: (i)
new construction sites; (ii) unsealed roads and roadside drains;
(iii) materials falling from trucks; and siltation from areas of
exposed soil without grass cover

Adaptation






To minimize impacts
caused by predicted
sea level rise





To reduce
dependency on fossil
fuels and to minimize
GHG emissions
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Adaptation




To adapt to rainfall
events of increasing
intensity

Drainage Infrastructure
increased pipe diameter to enable improved flushing and
minimize accumulation of silt (“self-cleaning”); change
approximately 50 percent of pipe from 150 mm diameter to 225
mm diameter

For Adaptation
or Mitigation?



raising the elevation of drainage pipes and outlets

Adaptation

fitting coastal outlets with tidal flaps, in 16 locations
Sanitation Infrastructure
greenhouse structure provided to prevent wetting of sludge
drying beds

Adaptation

elevation of bathroom floors is raised to prevent flooding

Adaptation

Ensuring that structures near the shore or in low-lying areas
(i.e., public toilet facilities at the Public Market, Handicrafts Market,
and Municipal Sports Stadium) are built at appropriate elevation,
to avoid the effects of sea level rise and rising water table causing
damage to buildings
Raising height of septic tanks to adjust for rise in water table
Designing septic tanks with adequate soakaway or absorption
trench area to facilitate rapid infiltration of supernatant
Incorporation of co-generation plant (methane gas digester) for
production of electric power at the sludge drying facility

Adaptation

Adaptation

Adaptation
Adaptation
Mitigation

DRAINAGE
19.
Overall, the provision of improved drainage to alleviate problems that are already being
experienced under existing climatic conditions, can be regarded as a ‘no regrets’ initiative,
whether or not major changes in climate occur in the future. For drainage it is possible to avoid
potential damage costs attributable to climate change, and to do this in a cost-effective manner,
by consideration of climate proofing 9 at the design stage.
20.
Rainfall and Extreme Weather Events: The primary concern for drainage is that climate
change will cause the design storm to occur with increasing frequency in the future. The relatively
low runoff that is prevalent in Port Vila, and adopted design criteria for a minimum self-cleansing
velocity of 1.5 m/s, will result in drainage systems where the drains operate satisfactorily but
below capacity for the design storm. This means that the systems are inherently over-designed
for capacity and have additional capacity for any increase in the frequency of the design storm
due to climate change. 10
21.
Closed drainage systems will be utilized in combination with employment of Sustainable
Drainage Systems (SUDS) principles and practices. SUDS techniques reduce the peak flow rate
and total volume of runoff by promoting infiltration to groundwater, thus reducing capital cost.
These techniques also reduce pollution by promoting filtration and biological action to improve the
water quality at drainage outfalls, thus helping to protect the environment. Regular cleaning and
maintenance of drainage ways and road surfaces will also be promoted. SUDS is an effective
means of promoting soil conservation and reducing the rate and impacts of soil erosion which is
otherwise expected to increase due to climate change. SUDS promotes capture and settlement of
eroded material upstream of the built drainage system. The use of lined channels and pipes in
combination with improvement to roads eliminates the use of open earthen drains where the
potential for erosion on the steep slopes of Port Vila is high. The drainage system will largely
eliminate eroded material outfalling into the environmentally sensitive coastal waters, not only the
additional fraction due to climate change but also the baseline level of erosion.
22.
Sea Level Rise: Another climate-related factor that influences the design of the drainage
system is the anticipated rise of sea level, which will dictate the height at which coastal outfalls
will be built to avoid “tide locking.” The potential of incorporating existing pipe drains and outfalls
(in the CBD) was considered. This could show benefits of speed and economy and minimize the
disruption of construction work within the CBD. However, the remaining uncertainties about the
existing drains and the low invert levels of the discharge points, with respect to climate changeinduced sea level rise, means it may not be cost effective to incorporate many of the existing
drains. Therefore the design presented assumes replacement of all existing drains. The
designed drain sizes are generally smaller than existing pipes and new outfalls can be set higher
to reduce periods of tide-locking and mitigate the impact of sea level rise.To the extent possible,
new drainage outfalls will be set with the invert above predicted highest tide level in 2060 (+1.36

9 ADB’s operational definition of ‘climate proofing’ is adopted in this Note. Thus, for the purposes of this discussion,

with adequate climate proofing, the “project will be able to meet development outcome in future climatic conditions”.
10 Whereas the traditional method is to design for drains to run full for the design storm, for the proposed improvements

in Port Vila the final calculations show that most drains will operate at <20% capacity for the design storm. This
illustrates how little runoff comes from the tiny catchments, even being conservative.
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m MSL). 11 However, this will not be possible uniformly throughout the CBD; some outfalls will be
as low as 0.5m MSL. This means they will be tide-locked for certain periods. To mitigate this
effect, outfalls will be fitted with tide flaps. These will prevent seawater entering the drains, but
will allow the drains to discharge when pressure on the land side is higher than on the sea side.
23.
Sea level rise also affects buildings and all other infrastructure along the coast; to avoid
flooding of these structures in the coming decades, it is imperative to take into account the
expected effects of sea level rise. A general recommendation is made to establish a minimum
platform level of +1.96 m MSL, and ground floor and crest levels of +2.11 m MSL for all structures
along or near the coast.
SANITATION
24.
As is the case for drainage infrastructure, for sanitation improvements for Port Vila, it is
possible to incorporate design features that will ensure that the facilities are climate-proofed. The
most important design considerations relating to climate change are discussed below.
25.
For the initial phase of the preferred “option 1: Incremental treatment” scenario for the
sanitation system, the following climate-proofing options would apply:
26.
Rainfall: Increasing rainfall could potentially result in increased infiltration or flooding of
water into septic tank systems, and increased rates of leaching of wastewater into the
surrounding substrate. This could have possible impacts on (i) the efficiency of waste digestion
within the septic tank and (ii) contamination of groundwater. Thus, septic tanks will need to be
designed/upgraded taking these conditions into account.
27.
Sea Level Rise: As mentioned above (under drainage), sea level rise will affect buildings
and all other infrastructure along the coast. This factor needs to be taken into account when siting
and constructing communal toilets and all other facilities associated with the sanitation
improvements. (i.e., the recommendation for a minimum platform level of +1.96 m MSL, and
ground floor and crest levels of +2.11 m MSL for all structures along or near the coast, should be
applied.
28.
Mitigation Factors: As also mentioned above, biogas (methane) will be a by-product that
is generated as part of the sludge handling and drying process. One design option is to establish
“co-generation” capabilities at the sludge treatment site for biogas recovery and electricity
generation. Power thus generated could be used to meet a portion of the general power demand
of Port Vila. Such an option can help to (i) reduce costs associated with dependency upon
imported fuel and (ii) reduce the release of greenhouse gases, thus contributing to the mitigation
of climate change.
29.
The energy cost savings, as well as the economic return of employing co-generation to
reduce carbon emissions, have been calculated (Table I.2) for various phases of the sanitation
infrastructure development. As can be seen from the Table, power provided through cogeneration will fully cover the power requirements for operation of the sludge treatment facility in
11 The 1.36 m MSL is calculated by the change read from the plotted trend line from existing data for 15 years, factored

up for 50 years and added to the highest maximum observed tide level 1993-2010, and rounded up to two decimal
places. The calculation is: ((0.185-0.09)*50/15)+1.035=1.352 or 1.36 rounded up.
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Phase 1 (approximately year 2020-2025). After the wastewater treatment facility comes online in
Phase 2, and with continuing expansion of capacity in Phase 3, even though absolute energy
production will continue to increase, the relative contribution of power supplied through cogeneration becomes less. In a similar manner, the absolute cost savings through reduced carbon
emissions grows as the treatment plant develops, and as service to users expands, but the
relative savings as a percentage of the cost of carbon emissions for plant operations, declines
over time. While financial returns are questionable, it is clear that there are at least some
economic and environmental benefits to be gained through the use of co-generation, as
compared to not employing this option.
30.
The following additional options for climate-proofing of sanitation infrastructure would only
apply if a wastewater treatment plant (WWTP) is eventually constructed, as envisioned for the
later phase of the “Option 1: incremental treatment” scenario:
Table I.2. Sewage Sludge Treatment Plant Carbon Emissions and Savings,
With and Without Co-Generation

beneficiaries served by septic tanks
sewered beneficiaries served
total beneficiaries served

Phase Phase 1 Phase 2
YEAR 2020
2025
Units
persons
76,000
83,650
persons
0
15,000
persons
76,000
98,650
ENERGY

Total Energy Production/contribution from cogeneration (assumes co-gen in Ph1, WWTP KWh / day
online in Ph 2)

Final
2030
87,150
30,000
117,150

1,276

2,568

3,384

0
1,200
1,200

2,625
1,200
3,825

5,250
1,200
6,450

-76

1,257

3,066

total CO 2 Emissions for Plant Operation with
tons CO 2 e/yr
cogeneration

115

690

1,367

total CO 2 Emissions for Plant Operation without
tons CO 2 e/yr
cogeneration (hypothetical)

390

1,243

2,095

reduction in CO 2 Emissions for Plant Operation
tons CO 2 e/yr
with cogeneration

275

553

729

Energy Demand of Wastewater Treatment Plant KWh / day
Energy Demand for Sludge Treatment
KWh / day
Total Energy Demand of the Plant
KWh / day
Energy contribution from Fuel Power Plant for
KWh / day
Total Operation
CARBON

CARBON COSTS
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cost of carbon emissions (@ $30/tCO 2 e) for
plant operations if only from fossil fuel power
source (hypothetical)

$/yr

$11,695

$37,277

$62,858

cost of carbon emissions for plant with cogeneration (@ $30/tCO 2 e)

$/yr

$3,451

$20,686

$40,996

carbon savings for plant operation with cogeneration

$/yr

percent carbon savings for plant operation with
co-generation, compared to fossil fuel source

percent

$8,244

$16,591

$21,862

70%

45%

35%

31.
Rainfall: Gradually but steadily increasing annual rainfall could have an impact upon the
reticulated sewage collection system that would deliver wastewater to the treatment plant, with
possible increases in the amount of water infiltrating into the collection pipes. The projected
increase in rainfall is around 20% over the 20-year design horizon of the infrastructure. Therefore,
adjusting the wet-weather flow value by an additional 20% is expected to achieve adequate
‘climate-proofing’ to compensate for this effect.
32.
Temperature: An increase in temperature, as predicted by climate change models, could
have both positive and negative effects for a wastewater treatment system. Positive effects are
related to the fact that with higher temperatures, biological activity of bacteria within the waste
stream would speed up. Within the wastewater treatment plant, and within oxidation ponds, more
rapid biological action would facilitate quicker breakdown of wastes. On the other hand, higher
temperatures would cause more rapid releases of hydrogen sulfide (H 2 S) gas within the collector
pipes. Design slopes that ensure sewage flow velocities between accepted minima and maxima
of 0.90 m/s and 3.00 m/s, respectively, would mitigate this effect. 12
33.
Sea Level Rise: A total rise in sea level of about half a meter would be expected by the
year 2060 at Port Vila. For sanitation infrastructure including a wastewater treatment plant, sea
level rise impacts would only be an issue if (i) the plant is located on a site near the shore, that
could be directly impacted by waves and high tides; and (ii) if the design includes disposal
through an ocean outfall, for which ocean depth is a design consideration. However, for the
proposed project, use of an ocean outfall is currently not being considered as an option. Also, if
the recommended agricultural land off the Mele Road and close to Port Vila Golf and Country
Club is used as the future site for a wastewater treatment plant, sea level rise will not be a major
issue, since this property is of sufficient elevation that it would not be affected by sea level rise.
34.
Mitigation Factors: High electricity costs for operating the proposed WWTP can be
significantly offset by incorporating facilities for on-site electricity generation, based on digestion
of methane gas from the waste. Such an option can help to reduce the release of greenhouse
gases, thus contributing to the mitigation of climate change. The design proposals being
considered already incorporate this feature as an integral element..
Financing Options for Climate-proofing
35.
It is envisioned that the “baseline” costs of the sanitation and drainage infrastructure will
be financed through a combination of loan and grant funds from ADB, AusAID, and other
partners. In addition, it may be possible to further leverage additional grant financing to cover the
additional costs associated with climate-proofing of the infrastructure. An indicative estimate of
such additional costs is presented in Table I.3. Cost items include both “hard” physical
12 As discussed above, increasing rainfall could lead to increased infiltration of water into the collector pipes. By itself,

this is an adverse effect, but it could dilute sewage and increase flow rates, thus attenuating the formation and
accumulation of H2S gas in the collector system.
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infrastructure elements, as well as “soft” interventions (e.g., such as technical assistance to
improve drainage maintenance practices). It can be seen from this rough calculation that
approximately $2 million of additional costs for climate-proofing are estimated.
36.
Funding sources that may be available to support the costs of climate-proofing are the
following (among others): AusAID; the Global Environment Facility (GEF) Special Climate Change
Fund (SCCF) for adaptation, the UN Adaptation Fund, Japan Fund for Poverty Reduction (JFPR),
Asian Development Fund (ADF) grants, and Sustainable Cities Initiative.
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Table I.3. Additional Costs for Climate Change-Related Design Improvements to PVUDP Infrastructure (Indicative)
CLIMATE
CHANGE
CONCERN

DETAILS

DRAINAGE
increasing accumulation of silt and sediments due to more frequent heavy rainfall events
increase pipe diameter to enable improved flushing and minimize accumulation of
silt; change 50% of pipe from 150mm to 225 mm dia
increased frequency of maintenance (drain cleaning street sweeping) assumes 30%
increase in annual cost for five years
technical assistance program in cooperation w/Dept Forestry to do work in revegetating slopes in upper catchments to minimize runoff and erosion
technical assistance program to improve land management and other practices that
currently produce debris: 1. At new construction sites; 2. On unsealed roads and
roadside drains; 3. From droppings from trucks; 4. At open ground in public areas
with no grass cover
sea level rise
add tidal flaps on 16 coastal outlets at unit cost of @ $10,000 to prevent tide locking
raise elevation of drains/outlets in 16 locations to prevent tide locking
SANITATION
increasing frequency of heavy rainfall events
greenhouse structure to prevent wetting of sludge drying beds. 25% increase of civil
works cost estimated at 35% of the total investment for this item in Phase I
sea level riseand flooding
raise elevation of bathroom floors to prevent flooding. Raise by an additional 250mm
of the ground floor of new toilet and shower facilities in low laying areas (Location:
Harbour pier public garden and Municipal Stadium) - Phase I
raise height of septic tanks by 500mm adjust for rise in water table (4 septic tanks for
the three abovementioned toilets. Total capacity 20m3) - Phase I
increase area of septic tank soak pits or absorption trenches 25% to facilitate better
infiltration of supernatant (for the two new public toilets of the CBD) - Phase I
mitigation
cogeneration facility construction costs: digester system to capture methane gas to
generate power
carbon cost (savings) by providing electricity through methane gas digestion, vs. from
conventional fossil fuel sources (assumes $30/tCO2e): Phase I
carbon cost (savings) by providing electricity through methane gas digestion, vs. from
conventional fossil fuel sources (assumes $30/tCO2e): Phase II
carbon cost (savings) by providing electricity through methane gas digestion, vs. from
conventional fossil fuel sources (assumes $30/tCO2e): Phase III
TOTALS
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BASE COST

ADDITIONAL
COST

TOTAL COST

$593,333

$137,000

$730,333

$250,000

$75,000

$325,000

$0

$100,000

$100,000

$0

$100,000

$100,000

$0
$237,333

$160,000
$339,419

$160,000
$576,752

$1,018,000

$89,075

$1,107,075

$210,537

$19,513

$230,050

$14,400

$2,700

$17,100

$12,000

$3,200

$15,200

$0

$999,000

$999,000

$11,695

-$3,451

$8,244

$37,227

-$16,591

$20,636

$62,858
$2,447,383

-$21,862
$1,983,003

$40,996
$4,430,386

Attachment 1: Technical Note on Port Vila Survey Datum and relationship with tide gauge 1

8.1 Survey Datum
Survey datum for Port Vila is mean sea level (MSL) 1973. This was used by the UK Directorate
of Overseas Survey (DOS) for the 1:2,500 scale series mapping. The 2 m interval contours and
spot heights on these maps are measured above MSL 1973.

8.2 Tide Gauge
The tide gauge at the main wharf was established in 1993 as part of the SEAFRAME project and
there is continuous record since 1994. ‘Gauge Zero’ is 0.75 m below MSL 1973.
Sea levels are for all practical purposes continuously monitored and transmitted to the Australian
Bureau of Meteorology. Monthly data from 1993 has been obtained from the ABM web site.
These data are raw gauge readings not elevations to MSL 1973. The gauge readings are
converted to MSL 1973 survey datum by subtracting 0.75 m.
Monthly tide tables published by the ABM and posted around the Port state that gauge zero is
3.6037 m below VAN1. VAN1 is a bench mark in a primary array of bench marks.

8.3 Bench Marks
VAN1 is one of a series of Bench marks throughout Port Vila extending to the Airport at
Bauerfield. These have been levelled and periodically checked by the National Tidal Facility, The
Flinders University of South Australia under the SEAFRAME project; the PVUDP has reports 6th
April 1995 and 13 August 2001 on the levelling. During this period VAN! has been held constant
as the reference bench mark elevation 2.8537 to MSL 1973.
The project was not able to locate VAN1 in August 2010; it may have been disturbed during
recent construction works at the wharf. Other bench marks have been located and the FUSA
elevations for these all relate to MSL 1973. Therefore these benchmarks can be used for all
PVUDP requirements.

8.4 Stability of Bench Marks
In the 2001 report FUSA recorded some relative movement between bench marks but within
acceptable tolerance.
There are comments in other literature that the area of Efate Island where the tide gauge is
located is slowly sinking.

8.5 Sea Level Rise
Based on three reference points: MSL 1973, plus the earliest and latest dates on the trend-line for
mean sea level 1994 to 2009; the rise in sea level recorded since 1973 is summarise in the table

1 1 Sep 2010. Leighton Williams, Project Drainage Engineer.
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below. The values in red for 2060 assume that the rate of rise remains the same as it has been
1994 to 2009. 2
MSL

Year

Change

0.000 m
0.090 m
0.185 m
0.508 m

1973
1994
2009
2060

0.090 m
0.095 m
0.323 m

Relative to
datum
0
+0.090 m
+0.185 m
+0.508 m

Rate of change
0.0043 m
0.0063 m
0.0063 m

4.29 mm/y
6.33 mm/y
6.33 mm/y

The climate model predictions for FSM and Cook Islands quoted as examples in the ADB 2005
Climate Proofing study indicate an increasing rate of sea level rise until about 2030 after which
the rate remains constant. However, the total rise in sea level predicted 2009-2060 in both
groups of islands is about +0.400 m, somewhat less than obtained for Vanuatu with constant
data.
These figures ignore any change to more frequent high waves, which is predicted by the ADB
2005 studies.
The project will need to further consider sea level rise, specifically predictions of the VanuaCLIM
project. In the meantime as a first indication for planning purposes an increase of MSL about half
metre above MSL 1973 appears to be the order of change that can be expected by 2060.
Monthly sea level record at Port Vila Wharf

1

0.5

2011

2010

2009

2008

2007

2006

2005

2004

2003

2002

2001

2000

1999

1998

1997

1996

1995

1994

0

1993

Sea levels to zero datum MSL 1973 (m)

1.5

-0.5

-1

-1.5
Year

Monthly maximum
Linear (Monthly maximum)

Monthly minimum
Linear (Monthly mean)

Monthly mean
Linear (Monthly minimum)

2 Most experts would consider such a projection, based on a linear rise in sea level, to be conservative, since projected

increases in temperature are non-linear.
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Annual Mean Sea Level

Sea levels to zero datum MSL 1973 (m)

0.300

0.200

0.100

0.000
1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
Annual mean sea level ± 1973 MSL
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Linear (Annual mean sea level ± 1973 MSL)

Annex J.

NGO
Foundation of the Peoples of the
South Pacific

Live and Learn Environment
Education
ReefCheck (in affiliation with U.S.
Peace Corps)
Save the Children Vanuatu
Vanuatu National Council of Women
Wan Smol Bag
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Selected Nongovernment Organizations (NGOs) in Port Vila
(Environmental and Related Activities)

Relevant Activities
Reproductive health, HIV/AIDS;
‘Coral garden’, marine
conservation; community
disaster preparedness
Community preparedness, waste
management and environmental
advocacy
Community organizing and
training; monitoring of coral reefs
Reproductive health, HIV/AIDS
Health and hygiene, HIV/AIDS
awareness
Health and hygiene, HIV/AIDS;
waste management issues
(disposal, storage); climate
change; marine and terrestrial
conservation; water resources
management; forestry;
Awareness-raising through
theatrical performance, video
production and songs

Contact
number
22915/
5631480

Contact
person
Winch Garae

wgdiu@yahoo.com

27448

Diana Hinge

diana.hinge@livelearn.org

Katie Thomson

reefcheckvanuatu@gmail.com

22794
23108

Hilson Toaliu
Marian Bani

cpmvila@vanuatu.com.vu
maryan.bani09@gmail.com

27119

Charleon Falau

cfalau@wansmolbag.org
mtaurakoto@wansmolbag.org

5427792

Email address

Annex K.

TORs for Environmental Consultants

1. Environment/ Climate Change Adaptation/Monitoring Specialist (ECCAMS;
International, 4 P-M)
Responsibilities: Supervise environmental monitoring of project; supervise related
specialized activities (water quality monitoring, coastal monitoring, land rehabilitation and
management); facilitate advocacy for strengthened regulations for environmental compliance
(water quality monitoring, building standards etc); assist with preparation of quarterly project
reports; assess recommended climate proofing features of project design, and make
recommendations for any modifications that may be required; evaluate feasibility to qualify
biogas-to-energy subcomponent for CDM or other climate mitigation financing; oversee water
quality monitoring and analysis at existing WWTP outfalls, coastal drainage outfalls, and in La
Colle river (receiving water for sludge treatment facility); conduct staff training and workshops;
conduct environmental management training and workshops for PWD, DEPC, others; conduct
training/workshops for VMS on CDM and other relevant topics; report on findings
Qualifications: Master’s degree or higher in environment, climatology or other natural
sciences. At least 5 years relevant project experience in environmental management and
monitoring. Demonstrated experience conducting training, workshops and other mentoring
activities. Familiarity with processes of environmental regulatory and policy reform, climate
change adaptation and mitigation. Relevant project experience in and familiarity with CDM,
carbon costing, and other economic instruments to promote climate change mitigation.
Familiarity with water quality monitoring and analytical procedures
2. Environmental Officer (National, 36 P-M)
Responsibilities: Conduct environmental monitoring of project; carry out and coordinate
related specialized activities (water quality monitoring, coastal monitoring, land rehabilitation
and management); assist with preparation of quarterly project reports; oversee water quality
monitoring and analysis at existing WWTP outfalls, coastal drainage outfalls, and in La Colle
river (receiving water for sludge treatment facility); participate in staff training and workshops;
participate in environmental management training and workshops for PWD, DEPC, others;
participate in training/workshops for VMS on CDM and other relevant topics; report on
findings; support the International ECCAMS in all functions.
Qualifications: Bachelor’s degree or higher in environmental or other natural sciences. At
least 6 months relevant experience in environmental testing, monitoring, compliance, field
research, etc. Familiarity with environmental laws and processes in Vanuatu. (national
experience)
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Annnex L: Sample Environmental Monitoring Checklist
PROJECT:
SUBPROJECT:
DATE:
MONITORING BY:
1.0 GENERAL
1.1
DEPC Approval
Yes 
No 
Comment:
Action:
1.1.1
Conditions applied? If yes, summarise (or reference)
Yes 
No 
Comment:
Action:
1.2
Donor Project
Yes 
No 
Comment:
1.2.1
If Yes, IEE/EIA approved
Yes 
No 
Comment:
Action:
1.2.2
Loan/Grant conditions/covenants? If yes, summarise (or
Yes 
No 
reference)
Comment:
Action:
2.0 PROJECT MANAGEMENT/ DOCUMENTS
2.1
Discussion with Engineer/supervisor- problems arising?
Yes 
No 
Comment:
Action:
2.2
Contractor Environmental Management Plan (CEMP)
Yes 
No 
submitted to Engineer/Supervisor and approved?
Comment:
Action:
2.3
Has/have EMP and other mitigation measures been
Yes 
No 
included in contracts/bidding documents?
Comment:
Action:
2.4
Have MOUs been agreed with any land/ resource owners?
Yes 
No 
Comment:
Action:
2.5
Have environmental/social issues been raised in progress
Yes 
No 
reports?
Comment:
Action:
2.6
How have above been resolved?
Yes 
No 
Comment:
Action:
2.7
Has consultation/community awareness been undertaken?
Yes 
No 
Comment:
Action:
3.0 CONTRACT MANAGEMENT: ENVIRONMENTAL, SOCIAL & SAFETY ISSUES
3.1
Does the contractor have environmental/ safety specialist
Yes 
No 
on staff?
Comment:
Action:
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Don’t Know 

Don’t Know 

Don’t Know 
Don’t Know 

Don’t Know 

Don’t Know 

Don’t Know 

Don’t Know 

Don’t Know 

Don’t Know 

Don’t Know 

Don’t Know 

Don’t Know 

If no, who is the responsible for Env/Soc/Health issues/
matters etc?
Comment:
Action:
3.3
Is CEMP (or similar) being implemented?
Comment:
Action:
3.4
Any Issues arising?
Comment:
Action:

Yes 

No 

Don’t Know 

Yes 

No 

Don’t Know 

Yes 

No 

Don’t Know 

3.5

Yes 

No 

Don’t Know 

Yes 

No 

Don’t Know 

Yes 

No 

Don’t Know 

Yes 

No 

Don’t Know 

Yes 

No 

Don’t Know 

Yes 

No 

Don’t Know 

Yes 

No 

Don’t Know 

Yes √

No 

Don’t Know 

Yes 

No 

Don’t Know 

Yes 

No 

Don’t Know 

Yes 

No 

Don’t Know 

Yes 

No 

Don’t Know 

Yes 

No 

Don’t Know 

Yes 

No 

Don’t Know 

3.2

Is there regular contact/reporting between contractor and
Project Engineer/Manager?
Comment:
Action:
3.6
Has contractor implemented HIV/STIs A&P training?
Comment:
Action:
4.0 SITE VISIT
4.1
Is safety gear provided to/being worn by workers?
Comment:
Action:
4.2
Are safety/ warning/ work signs visible?
Comment:
Action:
4.3
Are stockpiles, materials etc located far enough away from
coast or waterway?
Comment:
Action:
4.4
Are waste materials etc being disposed of correctly?
Comment:
Action:
4.5
Is there a contractor’s work camp? If yes, answer below:
Comment:
4.5.1
Are there sanitary toilet facilities provided (running water
etc)?
Comment:
Action:
4.5.2
Is waste water being discharged correctly?
Comment:
Action:
4.5.3
Are waste receptacles/bins provided?
Comment:
Action:
4.5.4
Are the above located away from kitchen and sleeping
areas?
Comment:
Action:
4.6
Are works in vicinity of coast/mangroves etc using silt
curtains, sediment traps, etc.?
Comment:
Action:
4.7
Have erosion control measures been properly
implemented?
Comment:
Action:
4.8
If no, what sanctions were imposed?
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Comment:
Action:
4.9
Have there been problems with workers poaching flora and
fauna? If yes, were sanctions imposed?
Comment:
Action:
4.10
Is Contractor maintaining a grievance/complaints register?
Comment:
Action:
4.11
Have there been any complaints about noise or dust?
Comment:
Action:
4.12
If yes to above, how were they resolved?
Comment:
Action:
4.13
Have approvals been received for materials extraction (river
gravels, aggregate etc)?
Comment:
Action:
4.14
Is extraction of the above complying with approval /plan?
Comment:
Action:
4.15
Have any cultural or archaeological sites or resources been
discovered during the work?
Comment:
Action:
4.15.1
If yes, did the work stop immediately?
Comment:
Action:
4.15.2
If yes, was an archaeologist notified?
Comment:
Action:
4.16
Are the hours of work specified in the contract being
observed?
Comment:
Action:

Yes 

No 

Don’t Know 

Yes 

No 

Don’t Know 

Yes 

No 

Don’t Know 

Yes 

No 

Don’t Know 

Yes 

No 

Don’t Know 

Yes 

No 

Don’t Know 

Yes 

No 

Don’t Know 

Yes 

No 

Don’t Know 

Yes 

No 

Don’t Know 

Yes 

No 

Don’t Know 

COMMENTS ON ANY OTHER RELEVANT MATTERS/ITEMS IN CEMP IMPLEMENTATION:
(Attach additional sheets as required)

Proposed timing/date of next monitoring inspection:
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