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EXECUTIVE SUMMARY

The Government of Saint Vincent and the Grenad{@esSVG) is collaborating with the World
Bank (WB) to develop a Regional Disaster VulnetgbiReduction Project (RDVRP) which
aims to measurably reduce vulnerability to natinvatards and the adverse impacts of climate
change in Saint Vincent and the Grenadines. Aaidhli Financing (AF) is being sought for the
RDVRP program.

This Environmental Management Framework (EMF) im@eaindertaken in order to update the
project portfolio for St. Vincent and the Grenadine This EMF updates and expands the
previously prepared Environmental Assessment (EX)pboviding screening methods and
procedures for the application of Bank safeguairidduding guidance on the scope of studies
necessary to complete for each subproject, criteri&riggering additional studies in the case of
complex or significant activities, and a generiosiEmnmental Management Plan (EMP) for use
in simple situations where activities need no add#l assessment. It is likely that the majority
of works will be relatively minor in nature and wive simple civil works where the
environmental impacts are limited to the constarciphase, requiring only the application of a
standardized generic EMP. However, any exceptahde identified during screening in the
EMF, and subject to additional assessment work.

Project works may be undertaken on mainland Stcéfih or in the Grenadines - Bequia,
Canouan or Union Island. Works contemplated rdlatdhe repair and rehabilitation of existing
infrastructure, retrofitting of key government Rliigs and new facility construction
(particularly satellite warehouses), geotechni¢atlies and engineering supervision for slope
stabilization along critical road segments, as vesllriver defense works and coastal erosion
protection studies. The possible project locatibage been field-checked by World Bank staff
have been inventoried and assessed in prelimiany through this EMF safeguards instrument
which also includes a top-level Environmental Assesnt (EA) to describe the environmental
impacts of the project on a program-wide level.adidition this EMF includes an Environmental
Management Plan (EMP) with environmental safeguawmlsguide the implementation of
relatively simple civil works for which no additiahassessment would be required.

This EMF describes the environmental impacts ofpifugect on a program wide level. The EMF
is the appropriate environmental management tobletaised for future subprojects as detailed
information on particular specific sub-projects anthe RDVRP have yet to be fully defined.
General guidelines have been provided to assisidemtifying potential impacts, mitigate
potential negative impacts, statutory administratiand responsibilities as best as possible. An
EMP with standard mitigation management measurassateo been prepared and should be
incorporated into the civil works contract as cksiso guide the contractor and to also form a
basis for monitoring during implementation. Anyd#mnal detailed mitigation measures
developed by specific studies (EIAs) for complex sensitive subproject activities, or any
additional environmental requirements imposed hyV@&tcentian law and regulations, would
also be translated into performance requirementstiie contractors through civil works
contracting clauses and verified by monitoring dgrimplementation.
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1.0INTRODUCTION

1.1 Project Description

The Government of Saint Vincent and the GrenadiGeSVG) has requested the assistance of
the World Bank to develop a project to contributeite reduction of vulnerability to natural
hazards in Saint Vincent and the Grenadines. Topgsed project will be part of the Regional
Disaster Vulnerability Reduction Program (RDVRP)afstable Program Lending (APL) for the
East Caribbean Region.

The Disaster Vulnerability Reduction Project (DVR#)ich aims to measurably reduce
vulnerability to natural hazards and climate chainggacts in Saint Vincent and the Grenadines
will include various activities related to instital strengthening and training as well as the
execution of various civil works to retrofit or pest national assets. The Program aims at
measurably reducing vulnerability to natural hagaadd climate change impacts in the Eastern
Caribbean Sub-region. The objective of the Praje&t. Vincent and the Grenadines is to
measurably reduce vulnerability to natural hazart climate change impacts and to create
some level of resilience at a national level. &bkievement of the Program Development
Objectives of the Regional Disaster Vulnerabilitydrction Program (RDVRP) would be
measured using the following key indicators: (ap&ced risk of OECS population to failure of
public buildings and infrastructure due to natdmatards or climate change impacts; and (b)
Increased capacity of OECS Governments to ideatify monitor climate risk and impacts.

According to the Bank’s Environmental Assessme#t)(Eolicy (Operational Policy OP 4.01),
the RDVRP is classified as Category B, meaningehatronmental impacts for the type of work
anticipated under the project are expected to bedenade in nature and can be managed through
the application of appropriate engineering and rgament measures.

The purpose of this consultancy is to prepare graro-level EMF to update an existing EA and
to include guidance during project execution faesaing possible subprojects and identify
complex projects which would require additionaldé&s to comply with safeguards policies. All
future subprojects which are as yet not identifredetail are included in a single environmental
management framework (EMF) document. The EMF sdilive as a screening procedure for
work activities and subprojects designed to idgmidtential environmental impacts, provide
standardized mitigation measures in the form cEltP, and identify works requiring additional
assessment during project execution. The EMF @smatocedures have been prepared in a form
to be incorporated into the Project Operations Méaad will serve as a guide for
environmental management of future subprojectstiviaes once they are defined in sufficient
detail for execution. The deliverables from thasmsultancy will be used directly for local
permitting, public disclosure, and environmentahagement of activities to be implemented.
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1.2 Background

An important issue confronting Saint Vincent and @renadines’s development is the
vulnerability of its population and economy to rratudisasters, which can seriously impact the
productive sectors of the economy, such as aguiiind tourism, with particularly severe
effects on communities and households. Naturalstiss impose large costs on the country’s
fragile economy and exacerbate poverty levels.

The island's natural resource base is crucialgduture of the country’s economy and must be
considered in any national resilience building pamg or plan. Development pressures and
systemic deficiencies have resulted in substadéialage to critical infrastructure, housing, and
livelihoods during disasters. Poor land use plagiaind associated squatter developments,
deforestation and developments in disaster prozgsdrave exacerbated vulnerabilities to
climate change impacts and in particular climatateel disasters. Most of the island’s major
human settlements, and associated infrastructelec@mmunications, roads, airports and
seaports), are located along the narrow coastahhbdlare at direct risk from extreme weather
activity, sea level rise and storm surges, raintgad landslides on steep slopes, and flooding
and inundation, posing threats to lives, livelihe@hd socio-economic activity.

Areas of bare soil exposed by landslides are highbceptible to erosion; and with even
moderate rain can directly affect already damagatkmintakes and result in heavy siltation
which can cause widespread flooding, and downsteféeots on the marine environment. The
scale and complexity of the landslides and debwisd have posed enormous challenges to Saint
Vincent and the Grenadines as the rehabilitatiortsfoutstripp local capacity in terms of
technical expertise and finance.

Individual project activities with potentially sigicant environmental impacts will likely focus
on small- to mid-sized civil works to be executedier the proposed project. Works activities
include retrofitting of structures to improve disagesilience, road works and bridge
construction/rehabilitation including the possityilof road realignment, sea defenses, and
building improvements and new construction. Se\aracific individual subprojects have
already been identified and prioritized. A numbgtother possible subprojects have not yet
been specifically identified, but the types of aities and civil works are known in general
terms, with detailed design pending.

1.3 List and Description of Subprojects

(a) Satellite Warehouses in Rose Hall, Sandy Bay, Beddesopotamia, Georgetown,
Union Island.

These buildings will be less than 1000 squareifeptan and will be constructed from
reinforced concrete and concrete block. The aswiill include

» Excavation for foundations approximately 3 feetpl2deet wide around the perimeter
of the building.
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» Installation of reinforcement and casting of coterie trench for a strip footing 2 feet
wide by 1 foot thick.

» Backfilling of trench with excavated material.

» Installation of block-work around building perimete 1 foot above grade.

» Spreading and compacting gravel material withinrpeter block-work to receive 6
inch reinforced (BRC) concrete floor.

» Backfilling of trench with excavated material.

» Erection of concrete block external walls to 12 tegight with upper level ventilation
blocks and inline reinforced concrete columns.

» Casting of reinforced concrete roof.

* Levelling of external yard to receive compactedvgtdase course and 6 inch
reinforced (BRC) concrete pavement.

» Erection of perimeter chain-link fencing and gate.

» Provision of external drains.

* Provision of electrical and plumbing utilities tailding with external septic tank and

soakpit.

(b).Retrofitting of Emergency Shelters at Kingstoanmd Dorsetshire Government Schools.

These schools are currently under analysis by dtamds regarding the level of retrofit required.
The worst case scenarios are as follows:

Dorsetshire Hill will require a full demolition andbuild. In this case the construction activities
will basically follow that of the Emergency shetter

The Kingstown School building worst case scenatlbrequire a complete roof demolition
followed by replacement of wood trusses and meiail sheeting.

In both cases provision must be made to identéypiesence of asbestos components in the roof
structures. Asbestos disposal methodologies wdidd be used. These methodologies are well
established and bear no repeat here. Standaghtioth measures for disposal of asbestos-
containing materials are provided in Annex 10 of tBMF.

(b) Bridges and Fords on Fenton to Green Hill Road.

Analysis of these four bridges (spans less thafe&() and three fords will soon be conducted by
a consultant. The worst case scenarios will bedestholition and rebuild. Associated
reconstruction activities for the bridges will inde:

» Upgrading of access roads to the bridges, plaangigcampacting base course material on
existing road.

» Demolition of reinforced concrete bridges usingebination of jackhammer and
tracked excavator equipment. This equipment woalteHho track up the existing road, as
opposed to being transported with a trailer. Desa@d material will be hauled away to a
designated disposal site.
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* New bridges road width will be approximately 22tfegde with cantilevered pedestrian
sidewalks.

» Concrete production will likely be done on site daeaccess challenges. This will
involve the haulage of sand, aggregate and ceraghetvarious locations.

* Bridge reconstruction will involve excavation aase 4 feet below river bed to cast
reinforced concrete abutments.

» Bridge deck construction will involve the instaitat of formwork, reinforcement and the
casting of concrete.

» Activities will also include the construction of @@neters of concrete road before and
after each bridge location (a total of 800m). Twik involve some minor road widening,
excavation of four feet of embankment, constructbhox drains (18 inches wide by 12
inches high), placement and compaction of grave¢ls@urse and casting of 6 inch
reinforced concrete pavement.

» Construction activities for the fords will includlee demolition of the existing minor
concrete swale structures.

» Excavation for four feet diameter minimum concratéverts, with upstream and
downstream concrete headwalls and downstream galmpe protection to prevent water
scour.

Vegetation in the riverbeds and adjoining ripa@aeas, as well as in forest areas in the hilltops
above the roadway areas, appears to be relativalypveserved based on a preliminary view.
Accordingly, the potential environmental aspectghefcivil works will be closely examined and
the appropriate mitigation measures designed, sxited later in this EMF.

(c) Middle Bridge over South River Kingstown, Bay StrBeidge over North River
Kingstown

Work on these sub-projects will include:

» Demolition of the existing bridge decks and abuttaen

* Reconstruction of new reinforced concrete singbnspridges will require temporary
diversions which are available at both locationer@adjacent bridges

* No piling is anticipated at the abutments

* Some upstream and downstream embankment and charpmel’ement work (concrete )
is required at both locations as part of bridgetiaa. More extensive channel
improvement work will be contracted separatelyxteed between 500m to 1000m
upstream of the bridges.

(d) Slope Stabilisation

Design studies for slope stabilization works atkDdiew, Petit Bordel, Rose Bank, Maroon Hill,
German Gutter, English Gutter, Ginger Village, Me€@nan and Spring will commence shortly,
the appropriate interventions are not known attime. A design study for slope stabilisation
and road realignment at Coull’s Hill and Belle Isl# also be developed. The anticipated
interventions will include the following activities
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* For Rose Bank, Dark View, Petit Bordel and Mt Giagrthe anticipated interventions
are reductions in the slope gradient using a coatigin of both re-sloping and benching.
This will involve the excavation and removal oftbarork with large amounts at Mt
Greenan (60,000 cubic yards) with excavators aadh#tulage via trucks to a designated
disposal site. Replanting of the slope is alsocgrdied.

» For Ginger Village, the anticipated interventiorlwiclude a combination of reinforced
concrete retaining walls, benching, planting ofetatjon and control of rainfall runoff.
Activities associated with the construction of neitag walls at this location will probably
require the construction of a temporary access todde wall locations. The location of
the walls may be at the top adjacent to the roadledisas the toe and a few intermediate
locations. The retaining walls themselves will neg@xcavation for the footing, erection
of formwork and reinforcement and the casting afarete. The control of rainfall run-
off may require the construction of a concrete dadn.

* At German Gutter and English Gutter, the anticigatéerventions are reinforced
concrete retaining walls and gabion basket slop&eption to mitigate scour from
drainage run-off.

» At Maroon Hill, reinforced concrete retaining walldl be required.

* At Spring, the slope protection here will probabbya reinforced concrete sea wall at the
toe of the cliff. The construction will require arcavator to track down the coastal
embankment to the beach to carry out the excavatayks. This could cause some
permanent damage to the slope, therefore the apgi®pestoration and revegetation
will be designed and included in the contract scafpgork.

* At Coull's Hill, the upgrade and improved resilienof approximately 500m of road with
widening, drainage and slope protection works (galbaskets, reinforced concrete
retaining walls, benching of slopes, surface watertrol and tree planting).

* At Belle Isle, the upgrade and improved resilieatapproximately 100m of road with
widening, drainage and slope protection works (galbaskets, reinforced concrete
retaining walls, benching of slopes, surface wetertrol, and tree planting).

» At Paget Farm road in Bequia, consulting serviossatry out feasibility and pre-
engineering studies and preparation of prelimiriasigns and reliable cost estimates.

In cases where only feasibility designs or studigisbe undertaken, those feasibility studies
will include information relevant to the EIAs whietould be required for the actions eventually
being considered as viable alternatives, eithénapreparation of the EIA itself, or as a
scoping and identification of the EIA requiremeat&l associated cost estimates to develop the
EIA.

(d) Georgetown Coastal Defence

A Design Study for the protection of the Georgetameast is currently underway. No concept
designs are available but having regard to thereatithe coastline it is expected that off shore
breakwaters comprised of large boulders will begested as per the concept designs currently
proposed for Sandy Bay. These structures will casepf four to five foot diameter boulders
rising 1.5 meters above mean sea level with a 2noeést supported on 1V:1.5H slopes. The
base width will be 11 meters. Constructed in thmegers of water will result in approximately
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30 cubic meters of stone per meter run of brealewvdihe break water structures vary in length.
Those at Sandy Bay are 50 meters with 50 metertgagdfow for circulation and sand
replenishment. The gaps are determined by waveepgiep. The construction activity associated
with this structure will include boulders being bght in by barge and dumped overboard in the
relevant locations. Final placement will be donmgsn on board crane with a clamshell bucket
directed by underwater divers. At this time theoriof the boulders is not clear. Loading a
barge with these size boulders could present sogmf logistical problems regarding transport
and loading facilities.

Civil works in the near-shore and marine environtaevill require specific mitigation measures
to prevent significant potential environmental irogzaand will be detailed and developed
through a site-specific EIA once designs are sugffiity advanced, as described further in this
EMF. This condition will apply to all coastal defenprojects.

(d) Sandy Bay Coastal Defence

The coastal defence activities at this locatiort wdlude two 50m breakwater structures as
described above, as well as a 640m long bouldetmeant (4 foot diameter boulders in a 15 feet
thick layer sloped 1V:2H) protecting the shoreliRéacing the boulders will require a crane
with a clamshell bucket to place the boulders pnegpared 1V:2H earth surface lined with a
geotextile fabric. Access along the shoreline apptabe relatively straightforward. Other
activities here will include some backfilling betithe shoreline boulder structure and
construction of a 640m long reinforced concreteveaih

(d) Dark View Coastal Defence

The consultant has provided the following threagtesptions to be considered at this location
viz.

0] A 620m long boulder revetment ( 3 foot diameterlbers in a 16 foot thick layer) at
the base of the cliff between mean sea level (arsf)+ 6m above msl.

(i) A smaller 620m long boulder revetment at the bdgkeocliff (3 foot dia boulders in
a ten foot thick layer) at the base of the clifvbeen +2m msl and +6m above msl.
There will also be four 100m long offshore brealevatructures (as described
previously) with a 50m break between them. Addaitnthere will be 30,000 cubic
meters of dredged sand between the breakwaterhamelise.

(i) A combination of a 620m long boulder revetmento@ dia boulders in a 10 foot
thick layer) at the base of the cliff between msil a5m above msl. Above this
boulder layer is gabion basket protection

A discussion on the construction of breakwaterssimaeline revetments has already been
provided above. Access along the cliff base wiljuiee the development of a temporary access
road to allow the trucks to haul in the bouldersisTaccess road will need to be built to the far
end of the revetment and just above sea levelwattk proceeding from the far end back to the
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start. The road material will be removed and usepaat of the filter layer between the main
boulders and cliff face. It will also help to forime 1V:2H slope.

With regards to the sand dredging, this materiakigected to come from the seabed area on the
open water side of the break water and pumped drthenbreakwater via a pipe.

(d) Sans Souci Coastal Defence

In anticipation of the reduction of slope anglév/it Greenan that would produce 60,000 —
100,000 cubic yards of material, the coastal defemgrvention would provide ideal synergy
through landfill to mitigate against coastal erosibhe works shall include rock or concrete
armour protection on geotextile fabric on the sadvsade of the landfill. Civil works in the
near-shore and marine environments will requireigigemitigation measures to prevent
significant potential environmental impacts, andl in& detailed and developed through a site-
specific EIA once designs are sufficiently advanced

(e) River Defense at Buccament, Carriere, North Ri8eyth River, Warrawarrow River.

The nature of the construction activity here wéldéssentially a combination of gabion basket
work and reinforced concrete retaining walls.

The gabion work activity will be standard. viz. axation three feet below riverbed, followed by
the laying of geotextile fabric and baskets irefillwith cobble sized stones. The baskets will be
tied together with tie wire. Some excavation andoexckfilling will be required on the
embankment slopes to form a suitable hydraulicatignt.

At Carriere, the baskets will be installed abowerilker channel on the floodplain on the
northern side at the base of the cliff below themnaad. It will still require the same earthwork
as mentioned above. Stone materials will be dunoméal the plain 40 feet down from the road
above. Baskets can probably be manually loweredrelappears to be no equipment access at
this location, therefore details of the configuratof temporary roadways, including
management and restoration of environmental aspeittbe developed as part of the scope of
work for this activity.

In these areas, the civil works in riverbed areglsraquire specific mitigation measures to

prevent significant potential environmental impaetsd will be detailed and developed once
designs are sufficiently advanced, as describatduin this EMF.
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2.0LEGAL AND REGULATORY FRAMEWORK

2.1 Regulatory Framework

In Saint Vincent and the Grenadines a number ofeBovent and statutory agencies have

responsibility for environmental management in toren or another under various pieces of
legislation. Some agencies find themselves opeyati grey areas or executing responsibilities
that could better be managed under one agencythetlelevant legal mandate.

The following matrix provides a general overviewtloé agencies, laws and regulations
pertaining to environmental management and disasitegation. They cover such areas as the
environment, land use, water management (includorgestic, commercial, and hazardous
waste management), historical and cultural patrympablic health, and disaster response. The
varied environmental management efforts have gépdreen fragmented and stymied in many
cases by a lack of coordinated efforts, abseneenplowering legislation or regulations, and
financial and technical resources.

Table 1. Summary of pertinent agencies, the suppting legislations and scope of influence.

Agency

Legislation

Scope

Central Water and
Sewerage Authority

[Ministry of Health
Wellness and the
Environment]

Central Water and
Sewerage Act (No.6,
1978), amended in
1992

Central Water and
Sewerage Authority Act
(No.17, 1991)

Make better provision for the conservation,
control, apportionment, and use of water
resources of SVG.

Ministry of Health
Wellness and the
Environment

[Solid Waste
Management Unit]

Environmental Health
Services Act (No.14,
1991)

Environmental I mpact
Assessment Regulations
(Draft, 2009)
Environmental
Management Act
(Draft, 2009)

Waste Management
Act (No.31, 2000)

Make provision for the conservation and

maintenance of the environment in the interes

of health generally and in particularly in relatic
to places frequented by the public

The SWMU was established in November, 19
to execute the activities under the “Organizati
of Eastern Caribbean States (OECS) Solid ar
Ship-generated Waste Management Project”
is also currently responsible for the collection
and disposal of Solid waste on St. Vincent. In
addition, the SWM Unit is responsible for the
development of waste management facilities
the Grenadine islands of Bequia, Union Islanc

—

D

bn

99
on
d
and

and Canouan.
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Ministry of
Agriculture, Rural

Fisheries Act (N0.8,
1986), & later

Promotion and management of fisheries and
matters pertaining there to.

Transformation amendments (No.32,
Forestry and 1986, and No.25, 1989
Fisheries « Forest Resource
Conservation Act To provide for the conservation, managemen
(No.47, 1992 and proper use of the forest and watersheds,
declaration of forest reserves, cooperative forest
and conservation areas.
Ministry of » Marine Parks Authority | The establishment of Marine Parks and other
Agriculture, Rural Act1997(No.33, 2002) | related matters.
Transformation e Natural Forest
Forestry and Resource Act (1947)
Fisheries « Wildlife Protection Act
(No.16, 1987) & later | Providing for the protection of wildlife and any
amendments (1988, | connected issues.
[Forestry] 1991)
* Wildlife Conservation
Act (1991)
The conservation and sustainable management
of the Nation’s forest, wildlife and national park
resources
Ministry of * National Parks Act To preserve, manage, protect and develop the
Tourism and (No.33, 2002) natural and cultural heritage of SVG, including
Culture e National Parks the historical and cultural heritage of the Island
(Amendment) Act
(No.13, 2010)
Ministry of * Town and Country The Town and Country Planning Act (No.45,

Housing, Informal

Human Settlement,

Physical Planning,

Lands and Surveys

[PPU]

Planning Act (No.45,
1992)

1992) guides planning in St. Vincent & the
Grenadines. Under this act, the PPU has the

legal authority for environmental management

in general, including the evaluation of the neeg
for and level of EIA requirements.

The Ministry of
Health Wellness
and the
Environment
houses the focal
point for these
conventions.

United Nations Conventions

UNCBD

UNCCD

UNFCCC

Cartagena Convention
— LBS protocol

Convention for the protection of biological
diversity.
Convention to combat desertification.

Convention to reduce greenhouse gas emiss

Convent against land based sources of marin
pollution.

ons.

The Ministry of
Health Wellness
and the
Environment.

[The SGD has

St. Georges
Declaration of
Principles for
Sustainable
Development (SGD) in

the Organization of the

This sub-regional agreement is designed to
support sustainable development and covers

a

wide range of environmental issues including...

the Multilateral Environmental Agreements
(MEAS)
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reporting Eastern Caribbean
requirements for all States (OECS) of 2001.
Ministries of

Government]

As a signatory to the MEAs and SGD, St. Vincenh& Grenadines has obligations to reduce its
greenhouse gas emissions, protect and sustainaigge its biological diversity, prevent land
degradation and ensure that livelihood issues atréhneatened or compromised. The National
Environmental Management Strategy and the NatiBnahomic and Social Development Plan
2013-2025 speaks to environmental sustainabilgyg aonsequence, all activities under the
RDVRP must respect and respond to these declasadiah pronouncements.

2.2  World Bank Safeguard Policies

The World Bank projects and activities are goverbgdOperational Policies (OP), which are
designed to ensure that the projects are econdgidalancially, socially and environmentally
sound® The Bank has specific safeguard policies, whickuihe Environmental Assessments and
policies designed to prevent unintended adversectsffon third parties and the environment.
These specific safeguard policies address natataitdis, pest management, cultural property,
involuntary resettlement, indigenous peoples, gafet dams, projects on international
waterways and projects in disputed afeas

The World Bank's environmental assessment policy racommended processing are used to
identify, avoid, and mitigate the potential negatanvironmental impacts associated with Bank
lending operations and are described in the Ba@igsrational Policy (OP)/Bank Procedure
(BP) 4.01: Environmental AssessmentThis policy is considered to be the umbrella @ofor

the Bank's environmental 'safeguard policies' wiaictong others include: Natural Habitats (OP
4.04), Forests (OP 4.36), Pest Management (OP ,£09%ical Cultural Resources (OP 4.11),
and Safety of Dams (OP 4.37).

Under OP4.01 the Bank will undertakavironmental screeningof each proposed project to
determine the appropriate extent and type of enwiental assessment required. Proposed
projects are classified into one of four categoraEpending on the type, location, sensitivity,
and scale of the project and the nature and matgitd its potential environmental impacts.
The categories of potential environmental impaotscdassified as A, B, C and Fl, as described
in Table 2 below:

'Source:http://www.worldbank.org/opmanual
’Source:http://web.worldbank.org/WBSITE/EXTERNAL/PROJECTS/EXTPOLICIES/EXTSAFEPOL/0,,contentMDK:20507
440~pagePK:64168427~piPK:64168435~theSitePK:584435,00.html
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Table 2: World Bank project categories

Category Description
Category A Category A project is likely to have réfggant adverse environmental
impacts that are sensitive, diverse, or unprecedenThese impacts may
affect an area broader than the sites or facilgiggect to physical works
The EA for Category A project examines the progepbtential negativs
and positive environmental impacts, compares théim tiwose of feasible
alternatives (including the "without project" scang and recommend
any measures needed to prevent, minimise, mitigateompensate fg
adverse impacts and improve environmental perfocmarFor Category
A project, a borrower is responsible for preparizg Environmenta
Impact Assessment (or a suitably comprehensiveonadjior sectoria
EA).

Category B Category B project has potential adverseronmental impacts on human
populations or environmentally important areas,luding wetlands
forests, grasslands, and other natural habitatichnare less adverse than
those of Category A projects. These impacts deesgiecific; few if any
of them are irreversible; and in most cases mitigameasures can he
designed more readily than for Category A projects.

= () o D

Category C Category C project is likely to have imial or no adverse environmental
impacts. Beyond screening, no further EA actioreggiired.
Category FI Category F or FI project involves inwasnt of Bank funds through |a

financial intermediary, in subprojects that may ulesin adverse
environmental impacts.

After review of the project and its components, @lrerall DVRP project has not been deemed to
have any major negative environmental impacts legabse of the presence of the civil works
with minor to moderate impacts, the project hasnbaassified as &€ategory B project The
implementation of appropriate mitigation and mamaget measures will assist in reducing any
potential negative impacts from the various progehponents.

The World Bank Safeguard Policy OP 4.01 for Envyinemtal Assessment (EA) is triggered, and
requires that an Environmental Management FramewBMF) be prepared along with an
Environmental Management Plan (EMP) to guide recemaed measures.

The other World Bank Safeguard Policies dealinghwmiatural habitats, physical cultural
resources, pest management, and forests may posgiply to projects in the future of the
DVRP program, so they are described briefly bélow

» Operational Policy 4.04 on Natural Habitats seeksnisure that World Bank-supported
infrastructure and other development projects tat@account the conservation of
biodiversity, as well as the numerous environmesgayices and products which natural
habitats provide to human society. The policy #irikmits the circumstances under

*Source: http://web.worldbank.org/WBSITE/EXTERNAL/PROJECTS/EPOLICIES/EXTSAFEPOL/0,,content
MDK:20543943~menuPK:1286597~pagePK:64168445~piPKiB8309~theSitePK:584435,00.html
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which any Bank-supported project can damage natatatats (land and water areas
where most of the native plant and animal speciestll present).

* The objective of OP/BP 4.11 on Physical Culturas®eces is to avoid, or mitigate,
adverse impacts on cultural resources from devedmpiprojects that the World Bank
finances. Cultural resources are important ascesunf valuable historical and scientific
information, as assets for economic and social ldpw@ent, and as integral parts of a
people's cultural identity and practices. The lafssuch resources is irreversible, but
fortunately, it is often avoidable. Physical cudturesources are defined as movable or
immovable objects, sites, structures, groups attires, and natural features and
landscapes that have archaeological, paleontologistorical, architectural, religious,
aesthetic, or other cultural significance. Physatdtural resources may be located in
urban or rural settings, and may be above or beglmund, or under water. Their cultural
interest may be at the local, provincial or natidagel, or within the international
community.

The above two policies have been triggered as ptiers, so that the appropriate
measures to protect natural habitats and physidtiral resources are certain to be
included in this EMF.

» Operational Policy 4.09 on Pest Management see&sdore that rural development and
health sector projects avoid using harmful pestigidh preferred solution is to use
Integrated Pest Management (IPM) techniques andueage their use in the whole of
the sectors concerned. The Bank requires thapesitycide it finances be manufactured,
packaged, labelled, handled, stored, disposechdfapplied according to standards
acceptable to the Bank. The Bank does not finéroeulated products that fall in WHO
classes IA and 1B, or formulations of products 1a<s Il, if (a) the country lacks
restrictions on their distribution and use; ortfigy are likely to be used by, or be
accessible to, lay personnel, farmers, or othetisowt training, equipment, and facilities
to handle, store, and apply these products properly

* The Bank's Forests Policy (Operational Policy/BBnicedure 4.36) aims to reduce
deforestation, enhance the environmental contobutif forested areas, promote
afforestation, reduce poverty, and encourage ecandevelopment. The objective of
this policy is to assist borrowers to harness thteqtial of forests to reduce poverty in a
sustainable manner, integrate forests effectively sustainable economic development,
and protect the vital local and global environmeséavices and values of forests.
Where forest restoration and plantation developrassmnecessary to meet these
objectives, the Bank assists borrowers with forestoration activities that maintain or
enhance biodiversity and ecosystem functionalibe Bank also assists borrowers with
the establishment and sustainable management wbementally appropriate, socially
beneficial, and economically viable forest plamtas to help meet growing demands for
forest goods and services. This policy appliehéoprojects that have or may have
impacts on the health and quality of forests, mtsj¢hat affect the rights and welfare of
people and their level of dependence upon or ioterawith forests, and projects that
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aim to bring about changes in the management, girote or utilization of natural
forests.

The above two policies were not triggered. Carefxsdmination is warranted to ensure that
adequate steps are taken for protection of nalaaitat, management of forests, conservation of
physical cultural resources, and management ofquss. Screening of proposed projects will

reveal whether the appropriate inquiries must b®uded in the analysis of environmental

impacts and the design of mitigation measuress EMF report provides details on those types
of possible impacts in the context of this prograas, well as guidelines for screening and
subsequent actions.

2.3 National Regulatory Framework

St. Vincent & the Grenadines has legislation ircelto address environmental and social
development issues within respective jurisdictioile Town and Country Planning Act (No.45,
1992) was initiated to guide planning in St. Vinc&nthe Grenadines and falls under the
jurisdiction of Ministry of Housing, Informal Huma®ettlement, Physical Planning , Lands and
Surveys. Under the Act, Article 29, an EIA for @enmentally sensitive projects or activities is
required.

The Physical Planning Unit (PPU) has the legal autthfor environmental management in
general under this Act, including the evaluationtbé need for and level of EIA required. In St.
Vincent & the Grenadines there is no grading sydtamprojects requiring EIA but the scope of
the EIA is determined through discussion with tiRJP

Within this piece of legislation lies the authority the Planning Department to “... make
provision for the orderly development of land, #esessment of the environmental impacts of
development, the grant of permission to develop md for other powers to regulate the use of
land, and for related matters.”

The PPU functions as the technical/advisory artihefPhysical Planning and Development
Board (PPDP), the body that oversees national dpuent. The Act gives the Minister the
ultimate and final decision on any planning maftére Chair, Deputy Chair and Committee
member of the PPDB are civil society member with Tlown Planner as Secretary. Other
members of the PPDB include representatives fraPtilice, National Properties, Transport
and Works (Chief Engineer), Housing and Land Degwelent Corporation, CWSA, VINLEC,
Lands and Surveys, Kingstown Town board, the Mipist Health Wellness and the
Environment, Ministry of Agriculture and the Perneah Secretary in the Ministry of Housing.

The Physical Planning and Development Board (PR2B)the legal authority for carrying out
the purpose and provisions of thewn and Country Planning Act.

The PPU is responsible for ensuring Project devaetayg occurs within the environmental and
social requirements of St. Vincent & the Grenadin&s part of its regular responsibilities, the
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PPU will review the EIA and development applicai@s well as oversee all other development
control related matters, from inspection, to maniitp and enforcement.

2.4  Environmental Management Capacities

The various management agencies operate undelategisthat attempts to guide them but the
issues of overlapping and sometimes unclear regpbinss continue to plague effective
operations and responses to a number of enviromnemianagement issues. Coastal
development is a case in point. The Fisheries Atthothe Forestry Department and the
Physical Planning Department all have some jurigmicover coastal resources. These forms of
overlap along with lack of adequately trained stééthnical and financial resources coupled
with absence of concerted, coordinated, cooperagfferts by the various agencies have
contributed to limitations in environmental managein

Such limitations coupled with agencies heavy wakk and deadlines make it difficult if not
impossible for them to single-handedly contributentonitoring and ensuring environmental
safeguards as prescribed. In such a circumstdragpears that utilizing a joint and focused
approach in the form of a small multidisciplinagain may be the better approach to managing
and monitoring projects to ensure basic environalesafeguards are incorporated and
maintained. Here it is worth noting that there idatmant cabinet appointed multidisciplinary
team called the Environmental Advisory Board that la mandate to ensure environmental
safeguards for SVG.
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3.0DESCRIPTION OF EXISTING ENVIRO NMENT

3.1 St. Vincent and the Grenadines General conte

Saint Vincent and the Grenadines is an archipektgie in the Eastern Caribbean (Figure
The country comprises a main island, St. Vincemdl, @ chain of 32 islands and cays,
GrenadinesThe island is approximately 389 2 [150 square miles] in area with approximat
108,570 inhabitants (preliminary data 201The island consists of a central axial rang
mountains stding from La Soufriere (1,179r in the North, to Mount St. Andrev736m) to the
South. From the mountain tops the land rushes to the gbeonly a narrow coastal belt a
limited flat land area. Thisndulating mountainous terreis covered in large part by tropic
forest.

Figure 1. Location Map of Saint Vincent anc the Grenadines
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3.2 Geology

St. Vincent and the Grenadines is part of the widgillean Arc of islands that are geologically
young, not more than 50 million years old and preth@antly volcanic in origin. While the
active tectonic processes may not appear evidemy elay, the region is still active as evidenced
by earthquakes and eruptions at La Soufriere ir2 18902 and 1979. La Soufriere is considered
to be an active volcano and its crater and domm the northern quarter of St. Vincent, giving
rise to its topography and modifying its climat&olcanic ash also enriches the soils of St.
Vincent making for immensely fertile conditions.

Saint Vincent and the Grenadines is almost entivelganic with the oldest rocks, largely of
andesite and various basalts, forming as long aslli®n years ago with the youngest rocks
being erupted as recently as 1979. The most regaoanic centres and the Pre-Soufriere
volcanic centres (Fig.2) all appear to have evolwved similar manner. Early eruptive activities
were effusive (non-explosive) and produced a subsire of basaltic lava flows. These
activities then alternated with periods of expleseruptions which produced large strato-cones
by depositing layer upon layer of ash and scor@lowed by voluminous nuee-ardente
(“glowing cloud or pyroclastic deposits such as-#stv tuff layers), and finally culminating
with collapse features with the emplacement of sitrdomes and plugs (Robertson, 2003). The
focus of volcanic activity and the creation of drvp centres has migrated northward over the
last 3 million years, currently culminating in thetive volcano of Soufriere on the north end of
the island of St. Vincent.

This range of volcanic mountains divides the islaldost equally between a gently sloping
eastern or windward side and a deeply dissectedwuygid western or leeward side. Volcanic
materials that make up the island have been sevaffelcted by erosion and are deeply
weathered due to the tropical climate, the steppgmphy, and the unconsolidated nature of the
materials. The geological history of the islandsists of the development and northward
migration of a series of volcanic centres (Robert@®03). The southeast volcanic are the
oldest rocks exposed on the island and are abé&tgillion years old. Apart from recent
alluvial deposits such as river and beach sandsadaw outcrops of sedimentary and marine
deposits such as limestone and coral, only ignemeis are found on the island.
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Fig.2 Geologic Map of St. Vincent

3.3  Topography and Drainage

Saint Vincent and the Grenadines is mountainoug. @i with a south central mountain range
rising to La Soufriere at 4,048 feet above sealleMany pronounced gulleys and valleys
descend to the coast on both the western and eastir of the central ridge. Many of the
narrow valleys are filled with perennial streamsl aivers that water the small alluvial plains
before enter then the Caribbean Sea. The eastlerofsthe island contains most of the flat and
arable lands.
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Figure 3: Map of St. Vincent showing topograph:

Four majorwatersheds are currently used as the main wateunass for the supply of tt
population of St. Vincent: Richland, Cumberland|daire, and Montreal (Fig. 4 The source
of the water is rainfall in the hi-elevation mountainous terrains. Surfaceedsion of the wate
from streams and rivers imade to produce hydroelectric energy as well asptdolic water

supply.

3.4 Current Climate

Precipitation: The location and size of St. Vincent make it hygbusceptible to climati
influences. On average, St. Vincent receives 21%tmainfall per year, making it one of tl
wetter islands of the Eastern Caribbean. Figurédh@ws an almost unimodal pattein the
island’s rainfall climatology, with the wet seasoccurring Jun-November and the dry seas
between January and May. The rainy season, durimghwthe island receives ~70% of tc
annual rainfall, coincides with the period of high&ropical sorm activity in the regic.

Page25 of 107



FOREST MAPPIG AND INVENT ORY PROGRAM asy [
STVINCENTAND THE GRENADINES @

Figure 4: Major watersheds used for waters supply oSt. Vincent. (Source: ECLAC, 2011)
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Figure 5. Mean annual monthly rainfall for Saint Vincent (ET Joshua Airport 1987 -2008).
Units are mm/month.
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There is also considerable inter-annual variabilitythe rainfall record. 1997 was among the
driest years on recent record (~160 cm), but wasvield by one of the wettest years, 1998,
(=295 cm).There is evidence that some of the vditials driven by global climatic fluctuations
such as the El Nifio-Southern Oscillation (ENSObytarge scale gradients in tropical Atlantic
and Pacific sea surface temperatures.

Temperature: Mean temperatures vary by’@ throughout the year and peak between May and
October. Maximum temperatures can reach a highl® 8luring these months, and minimum
temperatures a low of around®23in February. Highest temperatures on record wsesh in
1998, which is consistent with global estimates.

Both the maximum and minimum temperature recordsvsa warming trend over the past 22
years. (The trend is however not statistically gigant at the 95% level). The warming is

consistent with the rest of the Caribbean (Peteetaad. 2002) and the globe (Alexander et al.
2006). Also, like the global averages, maximum terajures for St. Vincent are increasing at a
slightly faster rate (0°Z/decade) than minimum temperatures (@C18ecade).

Other Climate Elements: Relative humidity across the country tends to be generally high year
round (above 70%) and predictably highest during the main rainfall period. Winds are generally

E to ESE, and wind speed is strongest (>9 metresg®ond) through the dry period to the
beginning of the rainy period (December-June). Dyitthis period the north Atlantic high is a
persistent and dominant influence on the regiontwNbstanding, strong wind gusts are also
common from June to November during the passageopical waves, depressions, storms or
hurricanes. St. Vincent is on the hurricane trafcthe eastern Caribbean (Figure 5).

-3 -94 -90 25 B’/ .78 74 =70 -66 52 WA MR
< 34

Figure 6. Hurricane tracks in the Caribbean and Guf of Mexico
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3.5 Socio-economy and Human Settlement

The 2001 population and housing census indicat@®d3WG has a population of 106,253
persons. Approximately 90% of the population i\&fcan descent, while the other 10% is a
combination of East Indian, European and indigenmaple. St. Vincent and the Grenadines is
internationally classified as a lower-middle-incoomintry. The economic development is
structured around the agriculture, tourism andrin@tonal business services sectors. The Gross
Domestic Product (GDP) per capita (2008) is USHg, Hie literacy rate is 96% and the life
expectancy at birth is 74 years. In 2009, the dveiaman Development Index (HDI) Value is

0.772 and the country is ranked®9m terms of HDI.

Historical settlement patterns have followed aliagjcoastal areas near major rivers or fishing
banks. The population of Saint Vincent and then@dines is concentrated in the south of the
island, particularly in Kingstown and Calliaqua ahdir suburbs (Fig. 7). As the population has
increased, the settlement pattern has slowly engftom the low lying urban areas into the

surrounding hillsides creating expanding suburlstiesnents.
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Figure 7. Population Distributions in St. Vincent




There are some unplanned settlements consistingynadilower income households generally
reside on vulnerable slopes. Inadequate drainageaplanned sewage systems and services
make these areas vulnerable to landslides duringtcams. These settlements in St. Vincent are
typically situated on marginal, less favourabled&ifor economic development that also tend to
be more prone to environmental degradation (sudarasslippage) under intensive utilization.
Compounding the situation is the fact that thestteseents are often devoid of basic sanitation
services such as running water and proper sewagesdil facilities, which predisposes the
residents to water borne diseases such as diamtieh affect especially children. Given the
nature of tenure and lack of resources, residemts httle or no vested interest in managing the
lands and lack the capacity to make any investnteatsmay address sustainable land
management.

Extensive forests cover the central mountain raligegire 8). The eastern side of the island has
most of the relatively flat-lying land and consenilg has seen the most commercial agriculture
(Figure 8). St. Vincent and the Grenadines wasrgntiee world’s top producers of arrowroot
flour, however the crop is now of minor importandesarfed by banana and other agricultural
production. Other crop commodities of significamt&VG include dasheen, eddoes, sweet
potatoes and yams. Major tree crops include marmgmnut, avocado and citrus. The livestock
industry is relatively small. According to the 20A8Qriculture Census, production (in terms of
number of heads) was dominated by sheep, goatpauitty.
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Figure 8. Land Use in St. Vincent as of i996.

In recent decades the economy is increasingly datedhby tourism. In 2004 the number of
stop over tourists reached 86,700 with tourismipgsdotaling US$95.6 million. Due to the
contraction of the agricultural sector, the toursaator is now making a greater contribution to
national development with direct investment andlkmg development in support service
sectors. This trend is anticipated to increaseatismal development policy seeks to place the
hospitality sector within the main engines of eaoiogrowth. Tourism in SVG has been
focused primarily on the “sea and sand” experiezgpecially with respect to the extensive array
of water-based activities available on the Gremaditands. The rise in eco-tourism in SVG is
noteworthy in the context of land conservation st&inable management of land-based
resources is of critical importance not only guégamg quality of eco-touristic excursion
experience but also quality of marine ecosysterasttave dive site potential in that sector. The
new Argyle International Airport will be the islaisdirst international airport and will feature a
50,000 square-foot terminal. It will effectively@pup the island to non-stop international
flights.
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The industrial sector in SVG employs around 8%hefworkforce and in 2008 contributed about
29.2% to GDP. Industrial activity is focused prihaon agricultural processing of foodstuffs
such as flour, rice, animal feeds, beans and othed grain.

3.6 Biological Resources

The natural vegetation of SVG exists in severaletaof development and/or disturbance caused
by human and natural (volcanic) interventionss lthierefore defined by a climax vegetation
formation based on environmental gradients. Theeainic variations of rainfall with elevation
give rise to concentric variations in vegetatiohe Blopes of the La Soufriere volcano have been
subject to the frequent disturbance of vegetatipudicanic eruptions, however it shows both

the success of re-vegetation along with the vamatif vegetation with elevation. This concentric
variation in vegetation is modified by factors opbgraphy and geology in the Grenadines,
which have lower relief, and a more semi-arid clienthan the mainland. The soils of the
Grenadines are shallow with a uniform vegetatiatridiution of scrub and cacti vegetation.

The physical and environmental conditions of rdlnéils, elevation, terrain, and exposure to
the trade winds, results in a remarkable divesityco-systems and forest types, including:

» Elfin Woodland: Found on exposed summits abover8fies on both sides of the
central mountains. They consist of pure standsaafrféd trees about three metres in
height covered with epiphytes. This vegetation figpeommonly associated with the
Palm Brake vegetation type.

» Rain Forest: Confined to areas in the upper Coten&lumberland and Buccament
Valleys between 300 and 488 metres.

* Palm Brake: This refers to a sub-climax type tylbycat elevations over 500 metres
arising after disturbances such as landslideseerftills (opening up the forest canopy).
The land is covered initially by mosses, then bwalstnee ferns and heliconias followed
by the characteristic Mountain Cabbage Palms.

» Secondary Rain Forest: This type describes thdtagsdiorests arising from disturbances
from volcanic eruptions, hurricanes and human dgtivhe largest areas lie around the
Soufriere Mountains. The vegetation ranges fromoatrbare soil on the upper slopes of
the Soufriere volcano to significant stands of riexest at lower elevations.

» Deciduous Seasonal Forests/Cactus Scrub: On theodtliern and southwestern coasts
of St. Vincent and the Grenadines where the sod®atremely thin, deciduous to semi-
deciduous and xerophytic species predominate.

» Littoral Woodland: This type of vegetation is chaeized by manchineel, button
mangrove, sea grape and similar species. Theya&xstall narrow strips along the
eastern coastline on St. Vincent and on a numb#reolets and cays of the Grenadines.
This type of vegetation is fast disappearing asbigment takes place along the coast.

* Swamp: Only small areas of swamp occur in St. \ihesd the Grenadines. These exist
in the southern section of the main land on thesitaad on a few of the Grenadine islets.
The typical species found in these areas are RewjMae, Black Mangrove, White
Mangrove and Button Mangrove.
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St. Vincent and the Grenadines is host to manyiyiglodiverse ecosystems. More than 1,150
species of flowering plants, 163 species of fedrspecies of amphibians, 16 species of reptiles,
111 species of birds, and 15 species of mammalshwiave been identified. In terms of marine
biodiversity, over 500 species have been identiffedong these are at least 450 species of fin-
fish, 12 species of whales and dolphins, 4 spexfiagtles, 9 of gastropods, 11 seaweeds and 30
different coral species. Fifteen Important BirceAs (IBAs) have been recognized in St. Vincent
and the Grenadines (Figure 9a).

Forests are key to biodiversity in St. Vincentsame cases exhibiting more than 100 species of
trees per hectare. A national forest inventorydemted in 1993 described 38% of St. Vincent
land area covered by forest, about 5% of which mvagire, mostly undisturbed primary forest
(4,308 hectares). Forests in St. Vincent covaredstimated 14,038 hectares in 1949 and an
estimated 12,690 hectares in 1993 (Knights andylgs2008). Deforestation was estimated to
average 17 hectares per year and approach 30 émpiryear in some watershed areas.
Clandestine cultivation of ganja occurs in the toegj terrain on the slopes of La Soufriere and
other mountainous areas, and is an emerging majarecof deforestation and land degradation.

In 1993, land higher in elevation than 305 metéva sea level was designated as forest
reserves for the purpose of conserving the remgirgsources. There are 4 designated forest
reserves, as shown in Figure 9b, which occur irhtge-lying mountainous regions of St.
Vincent (Soufriere, Colonaire, Mesopotamia, Curndoeat) and another at Tobago Cays where a
marine preserve is also located. St.Vincent and3tenadines also has designated 26 wildlife
reserves and 5 recreation areas. In all 11% dfticbarea (36 kfpis under some type of
designated protective status (Figure 9b).
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Figure 9a,b. Important Bird Areas (left) and Proteded Areas (right) in St. Vincent.
(Sources: Culzac-Wilson (2009), Byrne (2006).

3.7 Geo-hazards

Saint Vincent and the Grenadines is vulnerable touaber of natural hazards such as
hurricanes, earthquakes, volcanic activity, droughtinamis, flooding, and landslides. The
effects of these phenomena can be exacerbated éyadhvities of population such as
deforestation, indiscriminate garbage disposal, rpbaoilding practices, and unplanned
settlements in environmentally sensitive areas.

With the increased frequency of intense weathemntsveesulting from climate change, the
possibility for disasters occurring increases plgcincreased strain on the limited national
technical and financial resources and the countpitity to respond. Hurricane Tomas was a
clear example of this. The island has also expeeé two period of drought, in 2002, and again
between 2009 and 2010, placing tremendous straitherimited national water supply. In
response to these drought events, the CWSA hassifiezl its search for underground water
resources. A number of boreholes have been dug Mirgent and in the Grenadines.
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As an example of the vulnerability of St. Vincentdathe Grenadines to natural disasters,
Hurricane Tomas which impacted St. Vincent andGnenadines in October 2010 was a major
disaster affecting areas around the country reguitn landslides, infrastructural damage and
loss of property. Several the major landslides @eloris flows occurred along major roadways
and settlements on the north-eastern side of faeds Some landslides occurred in forested
areas affecting critical water supply infrastruetumn December 2013 more than 400 mm (16
inches) of rain fell on St. Vincent causing at teéaatalities and displacing hundreds.

The volcanic hazard of St. Vincent has been stuldjechany researchers. Zones near the active
La Soufriere volcano in the north part of the isldrave the highest risk level of a new eruption

(Fig. 9). Loose deposits of volcanic ash fromb&ano are also the root cause of many of the
devastating landslides which affect the island.nAted by Robertson 2003:

“Geology has had an impact on the development of St Vincent and the Grenadines.
The impact of three eruptions of the Soufriére volcano within the past century has
been significant and future eruptions are expected. The limitations placed on
development of the island's resources are unquestionable. At the same time the
volcanic mountains are responsible for the lush vegetation, the abundant rainfall and
the rugged beauty that characterises the island. It is time for the available geological
information to be used in a pro-active rather than a reactive manner. There is much
that can be done with proper planning and meaningful application of the information
and expertise that is available. We should not be surprised when the loose ash that
drapes the island slides during periods of excessive rainfall. Rather we should be able
to identify the areas and times that this is most likely to occur and take remedial
action to prevent this movement from being realised. We should not wait for the next
volcanic eruption before plans are implemented to cater for this eventuality (and this
does not only apply to volcano monitoring installations). We should not place
investment in schemes that are unlikely to last due to limitations placed on them by
geologic processes such as mass movement and volcanic hazards. We can use the
information we have to build environmentally friendly structures and sustainable
systems that will not be destroyed by the processes that have formed the island and
that will continue to impact on its evolution.”
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Figure 10. Volcanic hazard zones in St. Vincent(Sourcé: Robertson, 2005)

The University of West Indies (UWI, 2011) has prodd updated maps showing seismic hazard
(earth shaking) that can be used for planning meg the Eastern Caribbean. These seismic
hazards result from tectonic activity (the subdutif the Atlantic Plate beneath the Caribbean
Plate). In St. Vincent the peak ground accelenafigxpressed as a percentage (%@, the
acceleration of gravity), is up to 18févery 100 years, 25§®very 500 years, and 4@2évery
1,000 years.

Costal zones are also vulnerable to storm surgengldrurricanes, and erosion from wave
energy. Storm surge from hurricanes is pronoumcethe southwest coast, where up to 5 meters
of sea level rise during hurricanes could occug.(BO). Elsewhere, up to 2 meters would be
expected during hurricanes. The eastern side .oVitent is exposed to long-fetch waves
across thousands of miles of open Atlantic Ocead,c@nsequently has a number of erosion hot
spots (Fig. 10) vulnerable to wave energy. Tsusalso pose a hazard in the Eastern Caribbean
and can be caused by earthquakes, by avalanché#sedide of La Soufriere or other volcanoes
(Le Friant and others, 2009), and by eruptions a@ftanoes particularly those lying on the
seafloor such as Kick-em Jenny near Grenada, wdoald result in a 2-meter tsunami arriving
at St. Vincent within 15 minutes of eruption (GibB601).
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Figure 11. Storm Surge and Coastal Erosion hazarda St. Vincent. (Source: ECLAC,
2011)

3.8 Physical Cultural Resources

The rich culture and history of St. Vincent hasateel physical cultural resources, which are
features or objects of interest and value to na&ipaople because of their archaeological,
paleontological, historical, architectural, religg) aesthetic, or other cultural significance.
These may include artefacts, objects, sites, strest groups of structures, and natural features
and landscapes, and may be located in urban drsettangs, above or below ground, or under
water. Cultural resources are important as sowtealuable historical and scientific
information, as assets for economic and socialldpweent, and as integral parts of a people's
cultural identity and practices.

Recognition of physical cultural resources may ta@ local, national level, or within the
international community. Examples may include\&cent’s natural treasures such the Botanic
Gardens, the petroglyphs in Mesopotamia, Layou,Bardouallie, the Catholic Church in
Kingatown and the old cemetery at Dorsetshire ldglmarine preserves like the Tobago Cays or
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forest trails, excellent masonry works, historigalldings, or other features of community
importance or international renown.
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4.0 PROJECTED IMPACTS

4.1 Analysis of Projected Impacts

The following impacts relate to the civil works posed on the respective sites under
consideration. The proposed civil works activitrggh any potential impacts are generally small
to midsized civil works. While none of the projeet® being implemented in historic or cultural
sites, or within designated forest reserves, caustrhe taken to screen each possible project
location and ensure that these resources are bBarehotected. Five subproject activities
involve river crossing (Bridges & River crossing&duth River, Dauphine, Fenton, Green Hill
and river defence for the Warrawarrow river in &r@os Vale area), where care must therefore
be taken during the reconstruction activities toidwsedimentation and or pollution of the rivers
and ultimately the coastal seas. Areas for workaastal zones may involve possible effects to
marine and coastal habitat. Clearing of vegetatiod removal of forest cover is generally
required for new road segments or at the approadbrilges and fords, so therefore careful
analysis must be made to ensure that sensitiveatatiell-preserved forest, or other resources
are not affected. Pertinent environmental managénneeasures in accordance with the
screening measures and mitigation plans descrdiedih this EMF must be implemented

There are both positive and negative impacts atteintb the project and its components. An
initial list of projects was provided by the PSIPM&f which an impact matrix was prepared as
below. The capacity building or institutional stgémening projects could be considered
environmentally benign with no adverse impacts. Thble below provides a list and summary
of impacts. Although the implementing agency iselisas Ministries of Works and Physical
Planning, it is expected that some works would heentaken by private companies but that the
Ministries will remain involved at all times givingversight and performing Monitoring and
Evaluation

Table 3a. Impact Matrix: List of RDVRP Projects Currently Approved

Proposed Agency Possibility of Environmental | Level of
Activities Environmental | Impact Aspect, | Environmental
Impact? positive(+) or Impacts
negative(-)
Satellite Ministry of Yes 1Potential Level of impact
Warehouses at | Works; issues from | will be minimal
Sandy Bay, and| Physical land and if Physical
Rose Hall Planning. disturbance | Planning and
during Ministry of
preparatory | Environment
phase (-). guidelines are
followed, no
2. Impact on adverse impact
community should result.
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through noise

and dust (-).
Retrofitting of Ministry of Yes 1. Improved Level of impact
Emergency Works; safety of will be minimal
Shelters at Physical occupants(+) needing only
Dorsetshire and | Planning proper disposal
Kingstown of waste and
Government safety measures
School for humans.
Bridges & River | Ministry of Yes 1. Potential Moderate but has
crossing at South Works; waste potential to be
River, North Physical management significant if not
River, Dauphine,| Planning issues (-). properly scoped
Fenton, Green and works not
Hill 2. Increased properly

siltation of implemented ano

waterways from managed: may

works (-). require

3. Potential additional

safety issues for assess.ment and

workers (-). re.-de3|g.n O_f

bridges in light

4. Potential of floods

disturbance of | experienced ove

natural the last two

vegetation (-). | years.

Impact on fauna

through noise

and presence of

human activity (-

).
Slope Ministry of Yes 1. Potential Moderate, if
Stabilization — Works; issues from land | managed with
Petit Bordel, Physical disturbance good practices
Dark View, Planning through improper and supervision
Ginger Village, implementation | from

and Troumaca.

methods/
practices (-).

2. Poor solid
waste (soil)
management
issues (-).

implementation
to completion.
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3. Increased
siltation of
waterways from
works (-).

4. Potential
worker safety
issues especially
on steep or
unstable slopes

)

5. Potential
traffic disruption

().

River Defence or
Warrawarrow
River in the
Arnos Vale area

Ministry of
Works;
Physical
Planning

Yes

1. Increased
siltation of
waterways from
works (-).

2. Potential
worker safety
issues (-).

3. Social issues
of land
ownership (-).

4. Impact on
Great Head
Fisheries
conservation are

Moderate to
significant. if
managed with
good practices
and supervision
from
implementation
to completion; in
some areas coul
be potentially
significant if
improperly
managed within
Forest Reserve @
involving highly

alerodible soils

()

)}

-

Page40 of 107



Georgetown
Coastal Defence
Studies

Ministry of
Works;
Physical
Planning

No

This is primarily
a study - social
and physical
assessment of the
area - therefore

no impact is
expected to
result.

Table 3b.Impact Matrix: Projects Proposed for Additional Financing.

Proposed Agency Possibility of Environmental | Level of
Activities Environmental | Impact Aspect, | Environmental
Impact? positive(+) or Impacts

negative(-)
Slope Ministry of | Yes 1. Potential Moderate but can be
Stabilization: Works; traffic and other | managed with good
Maroon Hill, Physical social disruption| practices, experienced
Spring, Mt. Planning ) crew, and proper
Greenan, Belle supervision from
Isle. 2. Air pollution | implementation to

from earth completion.

works on high

elevation fumes

from equipment.

Q)

3. Issues of

workers safety

suspended on

slopes (-)

4.Disposal of

spoils (soil)

from excavation

Q)
Satellite Ministry of | Yes 1. Potential Minimal disruption to
Warehouse for | Works; poor the environment if
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Communities: | Physical construction | standard EMP and
Bequia, Planning and planning guidelines are
Mesopotamia, management| followed
Rose Hall, practices
Sandy Bay leading to
Union Island, poor end
Georgetown products (-)
2. Air pollution
from dust
and vehicular
/ machinery
fumes
3. Poor Solid
waste
management
from works
()
4. Potential
resident and
worker safety,
issues (-).
Coastal Ministry of | Yes 1. Potential Moderate level impact
Defence: Sandy| Works; negative impact| associated mainly with
Bay Physical from vehicular | transport of material
Planning traffic through | and the potential for
the community | alteration and pollution
(-)- of coastal and marine
2. Potential habitat.
disruption to
coastal wave
pattern and
wave energy (-).
Coastal Defenseg: Ministry of | Yes 1. Potential Moderate level impact
Sans Souci Works; negative impact| associated mainly with
Physical from vehicular | transport of material
Planning traffic through | and the potential for
the community | alteration and pollution
). of coastal and marine
2. Potential habitat.
disruption to
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coastal wave
pattern and
wave energy (-).

River defense: | Ministry of | Yes 1. Increased Moderate impact
Buccament Works; siltation of associated with
Physical waterways from| pollution of the river.
Planning works (-).
2. Potential
worker safety
issues (-).
3. Disruption to
coastal and rivel
fishing (-)
River defense: | Ministry of | Yes 1. Increased Minimal impact related
Carriere Works; sedimentation of to river water
Physical waterways from| pollution/sedimentation|.
Planning earth works (-).
2. Disruption to
community
(domestic) use
of the river.
River Defense; | Ministry of | Yes 1. Increased Minimal impact related
South River - Works; siltation of to river water
Kingstown Physical waterways from| pollution/sedimentation|.
Planning works (-).
River Defense; | Ministry of | Yes 1. Increased Minimal impact related
North River - Works; siltation of to river water
Kingstown Physical waterways from| pollution/sedimentation|.
Planning works (-).

The level or significance of impact indicated abasebased on the level of detail of the
information provided on the activities of the prjeomponents, the intensity of the proposed

development, its size, as well as an assessmetfieoéxisting environment within which the

project is to be implemented. It should be noteat while the levels of significance of potential

impacts have been estimated based on currentijablaiinformation, there is always the

possibility that during implementations, flawed hdologies or poor practices may be utilized
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or miss-management occur that may increase théisgce of the impact in a negative way.
For this reason, consistent monitoring and evadnadi all elements of the work is critical.

It can be seen from Tables 3a and 3b above thatehtse proposed civil works or activities
with any potential impacts are generally small idsized civil works. It is expected that most
of the negative impacts associated with the sufept®are likely to occur during the
construction phases.

The proposed projects in Tables 3a and 3b are yneiwil works projects. By reason of the
location of the proposed projects, in adjacent jpnity to the marine and river environment,

there is the possibility that the civil works to lbedertaken can have a negative impact on the
coastal marine environment if not managed propedytamination of coastal waters may result
in contravention of the LBS protocol of the Cartageonvention. Such impacts can occur from
spillage of construction materials or chemicalshsag cement or oils, from suspended sediments
in the water, or from altering the shoreline orstbae configuration such that tidal or water
currents are changed to create new areas of erosiogw areas where sediments may be
deposited.

In the case of the Carriere and Buccament Riveelmsf Works, a hydraulic study may be
required to ensure that the proposed works actsalbports flood mitigation efforts. Final site
clean-up after completion of project must be urada. This is very important to reducing the
environmental impact of the civil works and shoudd included in the EMP and contract
language as a standard mitigation measure.

4.1.1 Positive Impacts

There are several potential positive impacts ofpifigect and associated works. These will only
be highlighted here, as the focus is on negativeaots, and mitigation measures. The most
obvious positive impact is the reduction of theiovds vulnerability to disasters ensuring safety
of property and life. Other positive benefits umbk the creation of employment and income
generation during the construction phase and finalthe operational phase, although for a less
number of persons. With each sub-project there begpecific positive impacts that can be
summarized as follows:

* Improving the access to population center and ba@er@enities by the upgrading and
provision of access roads.

» The creation of temporary employment opportuniaes long-term income generation
evolving from construction projects, rehabilitatiof the community centers and the
construction of road and river stabilization works.

» The provision of improved emergency shelters ancth@uses.

* Improved learning environments and access to emuncas in the case of the new school

Efforts to maximize the positive benefits of theri®should be sought during design and
implementation.
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4.1.2 Negative Impacts

There is the possibility of the occurrence of tbhBofving negative impacts associated with the
projects.

* Increased traffic and potential for traffic conflic

* Increased Vibration and Noise levels

» Poor Solid and Liquid Waste Management

» Deforestation and Removal of Natural Habitat

* Air pollution

* Marine pollution and impacts on marine habitats

» Terrestrial pollution

» Soil erosion and land slippage

* Occupational Health and safety issues

* Loss of or Damage to Physical Cultural Resources

Each of the impacts is described in more detadwelMeasures to avoid, minimize, and
mitigate the negative effects, are described latéris report.

4.1.2.1 Increased Traffic and Potential for TrafficConflict

There is always the possibility of increased cartdion-related traffic for civil works of certain
sizes especially when the works are occurring adjato a main highway. The potential for
vehicular/vehicular and pedestrian/vehicular cabflincreases as the scale of construction
increases if proper traffic management proceduresnat implemented. This can lead to very
tempered negative response from the nearby residerthe community affected. The matter of
safety also becomes a great concern in relatiotheospeed of the vehicles as well as the
alertness of the drivers as they traverse the aghvand through communities especially if there
are children within the vicinity who may be accustaal to playing on the roads or sidewalk
areas. The breakdown of a large project vehiclesioguthe blockage of a well travelled route
can escalate tensions within a community especiflity contributes to loss of travel time to
work, school, or returning home.

4.1.2.2 Increased Noise levels

Increased noise and vibration levels resulting faamstruction activities such as the movement
of heavy supply trucks into and out of the site, tise of various forms of heavy equipment such
as demolition equipment, can have negative impactsboth the terrestrial and marine
environments especially along the coast as weih dse forested areas. In secluded or forested
areas, fauna habitats can be disturbed causing @eeltures to flee their homes and nesting
areas. Similarly, increased noise levels from @t adjacent to or within communities and
residential areas, can be deemed as an unnecemsarynwanted nuisance affecting local
business and day to day activities. Care must kentan the judicious usage of any form of
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heavy noise and vibration equipment. Associatedatitins from the use of heavy equipment
such as rollers can negatively impact surroundimgpraunities, causing nuisances by shaking
household items and possibly affecting the stghiftnearby structures.

4.1.2.3 Poor Solid and Liquid Waste Management

The improper management and disposal of both soldl liquid wastes can be detrimental to
both the terrestrial and to the nearby marine emwrent. The mishandling of construction
wastes such as chemicals, detergents, greased)witing materials, can lead to the poisoning
of the terrestrial environment. The entry into tharine environment of any waste or chemical,
either through runoff, in drains, or are blown Hyetwind can also poison the marine
environment or damage the fragile marine ecosystdéra.management of human wastes on site
is very critical to ensuring a healthy working eoviment and reduce the risk of faecal
contamination. The management of food wastes s algical to reducing the incidence of
vector entry into an area causing infestation.

Managing excavated soil is also important espgciathen this soil is being transported to
another site for use or storage. Care must be tikensure the appropriateness of the transport
and the protocols for transporting and storingsibié

4.1.2.4 Deforestation and Removal of Natural Habita

The practice of land clearing and especially mass sometimes indiscriminate land clearing,
excavation practices, as well as poor site drainzge lead to land slippage and eventually
siltation leading to the loss of life, coastal marpollution and destruction. This is especially so
on steep slopes. In forested areas, such defaoestataccommodate the creation of new road
segments can lead to loss of habitat for forestearmémic flora and fauna as well as a loss of
biodiversity. Particular care must be exerciseth@se cases.

4.1.2.5 Air Pollution

Air pollution can come from a number of sourcese Vkhicles and machinery being utilized can
both produces noxious fumes such as carbon monadieleel fumes, as well as burnt oil fumes.
There is the increased potential for air pollutimncome from older or improperly service
vehicles and machinery as well. Dust also arises fcleared land that has been exposed to the
sun, is dried, and the wind carries this matepnahe¢arby residences or communities. Similarly,
uncovered fines such as sands or even cement daghbenough to be blown by the wind. This
is a nuisance to nearby facilities or communiti€ee mishandling of particularly noxious
chemicals such as solvents or chemical washessegeas well as the burning of solid wastes on
the construction site, especially chemical containean lead to air pollution resulting in
negative health impacts.
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4.1.2.6 Terrestrial and Marine Pollution

The potential for terrestrial and marine pollutman occur with indiscriminate disposal of both
solid and liquid wastes. The mishandling of chetsiead especially waste oils during
construction activities can poison the landscapeirg rainfall events chemicals can mix with
or be carried by runoff and create liquid wasted impact both terrestrial and marine
environments. Improper disposal of human wastadezsd to similar effects. This also applies
to pesticides used in termite treatment of constracites. With the occurrence of civil works
projects along or adjacent, or within the coastaflens such as the River Defence on
Warrawarrow River in the Arnos Vale area, the ridefense at Buccament and the coastal
defence at Sandy Bay, there is the possibilityrgdact on the marine ecosystem which must be
evaluated as project details become more clear.

4.1.2.7 Soil Erosion and Land Slippage

The practice of land clearing and especially mass sometimes indiscriminate land clearing,
excavation practices, as well as poor site draircagelead to exposed soil. This, the nature of
the exposed soil, in combination with the precijota and/or poor drainage, can lead to land
slippage especially on steep slopes. This cantreslibss of life and property. Eventually this
material can wash down into rivers and then toséee causing siltation and sedimentation. The
resulting effect within the coastal marine envir@mincan be pollution leading to ecosystem
death and loss of livelihoods.

In St. Vincent there is a special vulnerability hvitegards to landslides, and other mass earth
movements, due to the loose unconsolidated geofogterials which form the island, the heavy
rains to which they are exposed, and the steepeslgpon which they lay. Opening of
roadways, trenching for installation of water linggding or clearing for agriculture or housing
developments, may all destabilize the soil surfaog eventually be the cause for landslides at a
later time. Accordingly, careful planning is remd to ensure that soil erosion is minimized and
that landslide potential is not exacerbated. Appe® of this EMF provides a discussion of
Best Management Practices (BMPs) for slope staitim which may serve as a valuable
reference to develop mitigation measures.

4.1.2.8 Occupational Health and Safety Issues

The International Labour Organization (ILO) defirdexent wok as safe and having appropriate
compensation. Worker safety is critical to any agien, therefore, mishandling of equipment,
the improper storage and usage of various chemacalonstruction materials on site, poor and
unsafe working conditions, high levels of continsawise and fumes, as well as inadequate
safety equipment can cause serious injury and dowa to the workers and project and should
therefore be avoided. Best management practicagddshtways be implemented as labour laws
hold the employer responsible for the workers gafetoper facilities will need to be provided
for workers in the interest of the workers andehgironment.
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4.1.2.9 Loss of or Damage to Physical Cultural Regrces

During construction activities, there is the po#ibof coming across or “chance finding” what
may appear to be an historical or cultural artifabhtch may need to be studied and preserved by
the relevant authorities. One example is the surgkep that became partially exposed on the
Georgetown beach a few years ago. In cases like tte artifact could be lost due to careless
construction activities prior to the relevant auities determining whether or not it is worthy of
preservation. It is therefore recommended to donsith local stakeholders as to the final
design of facility, and the disposition of any putal physical and cultural resources, because
the valuation of such items is ultimately subjeetiand they are of most value to local
stakeholders.
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5.0 MITIGATION MEASURES

5.1 Mitigation Measures

Mitigation measures address the potential impafctiseoprojects to reduce or avoid any negative
impact on the environment. As indicated in theisacbn impacts, most of the negative impacts
associated with the sub-projects are expected ¢araduring construction phase. While these
impacts are not expected to be major, the carefiplamentation of mitigation measures will
allow for the reduction or avoidance of any adveffects. It is expected that the projects would
receive adequate technical review by qualified nezdi professionals to ensure their technical
and environmental soundness. Engineering reviewalfaonstruction details and designs should
be integral in this process.

A number of general impacts have been identifiealvakand the following in Table 4 is a list of
the potential mitigation measures. The measurepasented in a manner that makes them
easily incorporated into an EMP and, with apprdpredjusting, can become contract clauses for
the contractor who will undertake the civil workkhis also allows for ease of monitoring as
well.

Additional mitigation measures would be derivedrrany conditions imposed by any statutory
agency who reviewed the sub-projects and providedmmendations or conditionalities. These
could also be converted to contract clauses assane

Table 4. Impact Areas and Mitigation Measures

IMPACT AREA MITIGATIVE MEASURES

1 | Traffic impacts (a) A traffic management plan to be developed and impleted by
contractor in consultation with the Traffic Depaetm of the Royal St.
Vincent and the Grenadines Police force.

(b) Alternative routes to be identified in the instan¢extended road works
or road blockages.

(c) The public to be notified of all disturbances teitmormal routes.

(d) Signposting, warning signs, barriers and traffieedsions must be clearly
visible and the public warned of all potential haiza

(e) Provision must be made for the safe passages asslings for all
pedestrians where construction traffic interferés wheir normal route.

() There must be active traffic management by traaredivisible staff at
the site or along roadways as required to enstiecasa convenient
passage for the vehicular and pedestrian public.

(g) Adjustment of working hours to facilitate localffia patterns, e.g.
avoiding major work activities during rush hourglato temporary road
closures at night.

2 | Noise (a) Construction / work activities will occur within spified daylight hours
e.g. 8:00 am to 4:00pm.

(b) Community / public to be informed in advance of argyrk activities to
occur outside of normal working hours or on weelsend

(c) Sites should be hoarded wherever possible.
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(d) During operations, the engine covers of generatirgompressors and
other powered mechanical equipment shall be cles®tiequipment
placed as far away from residential areas as gessib

(e) There will be no excessive idling of constructiahicles at sites.

() Noise suppression equipment or systems supplieddnufacture will be
utilized.

(9) Ensure all vehicles and equipment are properlyiceady

(h) The contractor must develop and implement a putdtification and
noise management plan.

3 | Solid and Liquid | (a) Contractor to develop and implement waste managephem in

Waste consultation with the local solid waste authorities
Management (b) Contractor to abide by all pertinent waste managemed public health
(general) laws.

(c) Waste collection and disposal pathways and sitkbeidentified for all
major waste types expected from demolition and ttocon activities.

(d) Construction and demolition wastes will be storedppropriate bins.

(e) Liquid and chemical wastes will be stored in appiaip containers
separated from the general refuse.

() All waste will be collected and disposed of propénl approved landfills
by licensed collectors.

(9) The records of waste disposal will be maintainedrasf for proper
management as designed.

(h) Whenever feasible the contractor will reuse anglalecappropriate and
viable materials (except asbestos or other hazardwaerial).

(i) Construction related liquid wastes must not bevaglth to accumulate on
or off the site, or to flow over or from the sitean uncontrolled manner
or to cause a nuisance or health risk due to rgecds.

4 | Solid and Liquid | (a) Contractor must provide temporary storage on siteli hazardous or

Waste toxic substances in safe containers labeled withildeof composition,
Management for properties and handling information.

hazardous (b) The containers of hazardous substances shall becbia a leak-proof
substances. container to prevent spillage and leaching.

(c) The wastes shall be transported by specially liegrsiriers and
disposed in a licensed facility.

(d) Paints with toxic ingredients or solvents or leaddd paints will not be
used.

(e) Banned chemicals will not be used on any project.

(f) If termite treatment is to be utilized, appropriatemical management
measures will be implemented to prevent contarmonatf surrounding
areas and use only licensed and registered peisbtprofessionals with
training and knowledge of proper application methadd techniques.

5 | Solid and Liquid | (a) If asbestos is located on the project site, itidfmimarked clearly as a

Waste hazardous material.
Management for | (b) If work has already commenced, all work in the aresst stop
asbestos immediately.

(c) An asbestos management plan must be prepared bgiiractor and
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approved by the relevant local health and wasteagement authorities.

(d) Where possible the asbestos and its location neuappropriately
contained and sealed to minimize exposure.

(e) The asbestos prior to removal (if removal is neaggswill be treated
with a wetting agent to minimize asbestos dust.

() Asbestos will be handled and disposed of by skiflezkperienced
professionals using appropriate PPE (personal gtireéeequipment) such
as respirators and tyvec suites.

(9) If asbestos material is to be stored temporatilg wastes should be
secured within closed containments and marked apipttely.

(h) Security measures must be implemented against hur@zed removal of
asbestos from the site.

(i) No removed asbestos will be reused.

6 | Solid and Liquid
Waste

Management for
Medical Wastes

(a) The contractor must ensure that all persons hagdiiedical wastes are
provided with proper protective clothing.

(b) All medical wastes must be treated as hazardous.

(c) All medical wastes must be secured in speciallglizdhand sealed
containers separate from other wastes streams.

(d) All medical wastes must be disposed of in accorédavith relevant local
legislation at specified disposal sites.

7 Deforestation

(a) There must be no unnecessary clearing of natugatagon.

(b) Avoid the use of herbicides or other chemicals.

(c) Any works to be undertaken in a protected foresa anust be done undsg
the supervision of a representative of the Ford3apartment.

(d) The contractor must ensure that any work undertakéme forest reserve

be done by manual means.

(e) There must be minimal impact to flora and faunthnforest area.

() All recognized natural habitats; wetlands and ptetet areas in the
immediate vicinity of the activity must be protegtteom damage or
exploitation.

(g) The contractor must ensure that all staff be $grimtohibited from
hunting, foraging, logging or other damaging atigg.

(h) A survey and an inventory shall be made of largegrand rare medicina
plants in the vicinity of the construction activithese shall be marked
and cordoned off with fencing, their root systeratpcted, and any
damage to the trees avoided.

(i) There will be no unlicensed borrow pits, quarriesvaste dumps in
protected areas.

() Upon completion, all wastes must be immediatelyaesdfrom the
forested area.

al

8 | Air Quality

(a) Construction materials such as sand, cement, er itres should be kef
properly covered.

(b) Cement should be kept stored within a shed or aueta

(c) The sand and fines should be kept moistened wityspf water.

(d) Unpaved, dusty construction roads should be coradamtd then wet
periodically.

(e) During interior demolition debris-chutes shall l=d above the first

—*

floor.
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() Demolition debris shall be kept in controlled asea sprayed with wate
mist to reduce debris dust.

(9) During pneumatic drilling/wall destruction dust BHee suppressed by
ongoing water spraying and/or installing dust screxeclosures at site

(h) The surrounding environment (side walks, roads) sleskept free of
debris to minimize dust.

(i) There will be no open burning of construction / teasaterial at the site

()) There will be no excessive idling of constructiahicles at sites.

(K) The bins of all haulage vehicles transporting agate or building
materials must be covered on all public roads.

9 Terrestrial and
Marine Pollution

(a) The contractor must implement all necessary wasteagement plans
and measures.

(b) All construction materials, including chemicals,shbe properly stored.

(c) The contractor will establish appropriate erosind sediment control
measures such as hay bales, sedimentation basihspasilt fences and
traps to prevent sediment from moving off site aadsing excessive
turbidity in nearby streams, rivers, wetlands, aodstal waters.

(d) If works are to be done along coastal marine aseagar major streams
and rivers, water quality monitoring must be doa#le construction,
and at regular intervals during construction teedmine turbidity levels
and other quality parameters.

(e) See soil erosion and slippage mitigation measusksib

(f) Construction vehicles and machinery will be wasbely in designated
areas where runoff will not pollute natural surfagger bodies.

10 | Soil Erosion and
Slippage

(a) The contractor must ensure that appropriate erasiotrol measures
such as silt fences are installed.

(b) Proper site drainage must be implemented, includiaghage at the tops
of slopes, around slopes, and beneath roadways.

(c) Any drain clogged by construction material or seshitrmust be
unclogged as soon as possible to prevent overfimhflaoding.

(d) The use of retaining structures and planting wétbprooted grasses to
retain soil during and after works must be consider

(e) The use of bio-engineering methods must be coreides a measure to
reduce erosion and land slippage.

() Keep angle of slopes within limits of soil type.

(g) Balance cut and fill to limit steepness of slopes.

(h) All slopes and excavated areas must be monitorethdeement.

11 | Occupational
Health and Safety
Issues

(a) The contractor must ensure that an Occupationathidead Safety Plan
is in place to guide work activities, and providsade environment for
workers.

(b) The contractor must ensure that all workers opeviten a safe
environment.

(c) All relevant Labour and Occupational Health ande8afegulations mus
be adhered to ensure worker safety.

(d) Workers must be provided with necessary equipmemtedl as protective
gear as per their specific tasks such as hard hvasalls, gloves,
goggles, boots, etc.

D

(e) Sanitary facilities must be provided for all workem site.

Pageb2 of 107



() The contractor must ensure that there are basiecaiddcilities on site
and that there are staff trained in basic first aid

(9) Appropriate posting of information within the siteist be done to inforn|
workers of key rules and regulations to follow.

12

Loss of or damag
to Historical and
Cultural Artifacts

2 (a) The contractor must ensure that provisions areénpplace so that
artifacts or other possible “chance finds” encorgddn excavation or
construction are noted and registered, respona&illleorities contacted,
and works activities delayed or modified to accdontsuch finds.

(b) No item believed to be an artifact must be remawedisturbed by any o
the workers.
(c) Consultation with local community regarding finasign of historical

structures will be done as prudent.
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6.0 SCREENING PROCEDURES

This section of the report provides an importaatrednt of the Environmental Management
Framework (EMF) document, namely the screeningguore for future work activities and
subprojects. At present the proposed works argvkrai a general level of detail and their
potential impacts are also known only in a gengealse. The preliminary project descriptions,
impact evaluations, and generalized mitigation messsgiven previously in this report therefore
provide a good starting point, but as is oftendage details and particulars may change over
time. In the future as detailed actions emergepdnydical works ready to begin, the scope,
scale, and design of particular activities becoubly known. At that time it will be necessary to
ascertain their potential environmental impactsulgh a screening process, identify potential
environmental impacts, and provide standardizedyation measures in the form of an EMP and
develop associated contract clauses to ensureatlkepdeed executed appropriately. Perhaps
more importantly it will be necessary to identifpsks which could have more significant
impacts and which would require additional evaluatiassessment, and careful planning to best
manage impacts during project execution. Accolgirthis part of the report contains the
guidelines, procedures and protocols that will 8eduto serve as a guide for environmental
management of future subprojects or activities dheg are defined in sufficient detail for
execution.

6.1 Screening Processes

Each sub-project may have site specific issuescthratribute to potential environmental impacts.
A screening mechanism and a scoping exercise aréokdés to assist assessing officers in red
flagging potential environmental risks or issuespast of the assessment process at an early
stage in the project identification cycle. This gges would allow for the highlighting of
potential impacts, mitigation measures to addrésspotential impacts, and allowing for the
incorporation of these mitigation measures as eshtilauses for the proposed small works.

The Physical Planning Unit, the agency charged vagulating development in St. Vincent and
the Grenadines, is in the process of developingntertnal screening mechanism, elements of
which are presented in Appendix 1, 2 and 3. firigosed that this screening checklist be used
during the scoping exercise so that an officer imable to determine that a project has certain
environmental ramifications that were not previgudentified.

As part of the general assessment process, The, Bartke main project sponsor with its own
internal procedures, has determined in generalthi®atollective suite of potential sub-projects
that together create the DVRP program have resuitactlassification of “Category B” meaning
that while there will be some negative impactsytban be identified and managed through
fairly standard means. These would include, farpde projects, a generic standardized EMP
that could highlight the general impact areas aasext with the proposed construction activities,
which would then feed into the generalized standamdironmental contract clauses for the
contractor to follow. In most of the sub-projetdsntified in this DVRP, this will be the case.
In other sub-projects, however, it will be founddesails emerge that the possible environmental
effects could be significant, that issues surrongdhe proper management are more complex
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than previously assumed, or that sensitive areasatural habitats require special attention to
avoid doing harm. In those cases, additional stsdsnerited in the form of a separate EIA
(Environmental Impact Assessment) appropriate ® gbale of the potential effects, which
would have as its end product a specific tailor-enB¥MP to best manage the project in question.

To facilitate the process it is necessary for tweasing individual or agency to use a screening
or scoping tool, typically a checkliGAppendix 1, 2 and 3) to determine the potential red flags

or issues, and to trigger specific responses a®pppte. Checklists are simple tools that are
easily used by the assessing officer or agencychbeklist helps to identify and assess potential
impacts and contribute to the wider decision makiracess involving the proposed project and
project activities. The checklists and its regmshould be feed into the EMP and proposed
mitigation measures to address potential issugethee been identified and as necessary, trigger
additional measures such as impact analysis.

6.2 Local Permitting

The Physical Planning Unit (PPU) is the main authiavith legislated responsibility for

granting development permits or approvals in Shcént and the Grenadines. In doing so, this
authority relies on reviews and approvals fromRhgsical Planning and Development Board, a
body comprising both public and private sector pengl including the Central Water and
Sewerage Authority (CWSA), the power company (VIND)Ethe Police, the Kingstown Town
Board, National Properties, Ministries of Enviromm€elransport and Works, Housing and
Surveys, and Agriculture. All development projeciduding commercial buildings, apartments,
hotels, industrial building, residential or commaltsubdivisions with civil works such as roads,
drains, retaining walls, must submit their planshie PPU/PPDB for approval before works can
commence. This is to ensure integrity in the des@gwell as orderliness of the development in
keeping with the national vision. The PPU/PPDBizg# their internal checklist to appraise such
developments and to red flag any potential issegsé of the screening process.

As an evolving step, St. Vincent and the Grenadiassa Draft Environmental Management Act
(2009) and Draft Environmental Impact AssessmemgiRgions. Among other things, the draft
regulations set criteria and procedure to determimether an activity is likely to significantly
affect the environment and is therefore subjeetrt@nvironmental impact assessment. It
requires all project proposals submitted to theegoment be sent to the Environment
Department (an agency within the Ministry of Heal¥ellness and the Environment) for
environment screening and the Department’s comnsdatis be submitted to Cabinet. Further,
that all persons, agencies, institutions (whethdxlip or private), unless exempted pursuant to
the Regulations, shall, before embarking on a e@dg@roject or activity, apply to the
Environment Department for a determination whethush project or activity would require an
environmental impact assessment.

During the scoping phase of the project assessiienBEPU officer uses his/her training and
experience to make a determination bases on the@efimpact likely to be caused by the
project due to its size, proximity to a coastabaraarine or terrestrial reserve and the existing
topography that may be disturbed, using Appendixdnd 3. For all projects in the DVRP, the
requirements of the PPU must be followed, as wellblaws and regulations pertaining to
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environmental protection in Saint Vincent and threr@adines. In addition, for World Bank
projects, there are additional criteria that acpuned specific to environmental aspects of the
DVRP.

6.3 Screening Criteria and Checklists

In addition to the internal screening of Appendj}land 3, the screening criteria for the DVRP
projects addresses the environmental aspects lngsdbr flagging of the pertinent World Bank
policy response if or as necessary. To begirg itdcessary to determine whether a proposed
project falls into one of two groups: those whieclvolve more complex environmental
conditions and/or potentially significant enviromrmed effects (if unmitigated) and which
therefore require more cautious planning efforts; those comprising relatively simple or
uncomplicated works where the impacts are miniraa.( effects during construction of repairs
and retrofitting) and which can be addressed throstandardized or generic mitigation
measures.

6.3.1 Relatively Complex Sub-projects

There are several criteria to determine if a sudjegot or activity is environmentally complex or
may have potentially significant impacts if unmitigd. These would include the following:

» Potential impact to natural habitats (OP/BP 4.0dhether or not a specific activity or
subproject would potentially affect land or watezas where the biological communities
are formed largely by native plant and animal sggeavhere human activity has not
essentially or heavily modified the area's primacglogical functions.

» Potential impact to physical cultural resources /@#4.11): whether or not a specific
subproject or activity would potentially affect ebis, sites, structures, natural features or
landscapes that have archaeological, paleontollodicstorical, architectural, religious,
aesthetic, or other cultural significance.

» Potential for Hazardous Waste: whether or notigpec hazardous wastes would need
to be handled, for example waste solvents, ashesteslical waste, infectious or
biohazard materials, or radioactive materials.

The following checklist in Table 5 is intended te bsed as a first tier screen or adapted with
modifications to fit the specific suite of sub-pofs being considered by the RDVRP, To assist
the PSIPMU, PPU and proposing agencies in detengpiihia project is likely to have significant
environmental impacts or presents complex condtion which an environmental assessment is
required. The information in Appendix 1, 2 and 8ynbe used for more detailed and in-depth
analysis as appropriate.
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Table 5. Identification of Complex/Sensitive Sub-®jects or Activities

Characteristic of Sub-project or Activity:

Yes/No

Observations

1. Does the project involve construction of newds, or
major rehabilitation of existing roads?

2. Does the project involve dam construction,
reconstruction, rehabilitation, or strengthening?

3. Does the project involve hazardous materials
management and disposal (e.g. asbestos, medical or
infectious waste, solvents or gasoline) except kmal
amounts normally used during construction?

4. Will the project significantly modify any coastzone
features, reef or marine features?

5. Could the project activities significantly affeany
natural or protected areas or Forest Reservesldcat
within 1 km of the Project?

6. Could the project impact or affect the habitat
endangered species of plants or animals?

7. Would the project activities disrupt, trade and
commerce or major economic activities of the cogihtr

8. Is the project within proximity of noise sensit
receptors like hospitals or schools?

9. Could the project adversely affect criticaloeses
such as drinking water diversions?

10. Could the project adversely affect natural vwade's
(streams, rivers, or wetlands) by sedimentatiotiufon,
flooding, draining, or filling)?

11. Would the works adversely affect cultural pxyp,
including archeological and historical sites?

12. Would the works require leveling and clearirig
lands with natural habitat (those water or landarghere
most of the original plant and animal species tlle s
present)?

13. Does the project involve the use of introdycexh-
native species?

14. Does the project involve the use of pestigides
herbicides, or other agents to destroy pests?
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15. Does the project pose a high risk of causing
landslides, slips, slumps, rock-falls, debris-flows
excessive erosion?

16. Will the project result in the violation of iBa
Vincent and the Grenadines law, international yreat
Bank policy?

In cases where it is suspected that a specifiqpsoject or activity could meet these criteria, the
screening procedure would result in a positive meteation and such subproject would require a
separate stand-alone EIA to be done specificaliytfat sub-project. For sub-projects requiring
a stand-alone EIA, the EIA will be completed priorinitiation of the works and will establish
environmental requirements for the design and coasdn phase of the activity in the form an
EMP specific to that sub-project. Guidance on ariglg an EIA are included in Appendix 4.
World Bank staff may assist in preparing the TORd @eviewing the EIAs.

Based on the discussion and analysis of the DVRPpsnjects presented in Section 4 of this
report, most are fairly simple and do not involigndficant impacts. There are only a few which
meet the criteria presented in Table 5 above aacktbre merit additional analysis. Once the
details of the activities encompassed in thosepsafects are known with greater precision, the
screening tools should be applied and an informegstbn made with respect to the need for
additional assessment and planning.

6.3.2 Relatively Simple Sub-projects

If none of the criteria in Table 5 apply to a peutar sub-project or activity, then it is considkre
to have only a limited and minor environmental icipaBased on the discussion and analysis in
Section 4 of this report, most of the sub-projeatss minor civil works will involve only limited

or minor impact, and can be easily mitigated byngsstandardized generic environmental
controls that represent best practice for consbomcof civil works. For the relatively
uncomplicated environmental actions required of s¢heactivities, standardized generic
construction contract clauses are sufficient, aaml loe applied as needed to works construction
contracts. Best management practices are prowadeduidance in Appendix 5, 6 and 7 for
various construction practices, and typical drafiguage for inclusion in contracts can be found
in Appendix 8 of this report. Further discussidrite generic Environmental Management Plan
(EMP) is provided in section 7 of this report.

6.4 Emergency Procedures

Component 3 of the RDVRP is intended to providaricing for emergency sub-projects.
Because most of the elements financed under Comp@reze likely to be related to emergency
provision of critical goods, it is expected thatsh subprojects will fall into Category C and
therefore would require no environmental screeoingssessment work. However, some
Component 3 activities could include demolitiormmaral, repair or reconstruction of damaged
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public infrastructure, clearing of debris, or otletivities which could have potential negative
impacts if not mitigated, and would therefore fatb Category B. It is even possible that there
may be exceptional cases where a proposed sulepvapelld involve work in highly

ecologically sensitive areas, potentially affecygibal cultural resources, or require acquisition
of substantial areas of land either temporarilpemmanently for reconstruction work or
relocation of a vulnerable population. In ordeetsure that Component 3 emergency
subproject activities are consistent with the W@&hk Safeguard Policies as outlined in this
Environmental Assessment & Environmental Managerfesinework document, the activities
identified for financing under Component 3 will fgbject to an expedited review by safeguards
specialists to determine if they are eligible unither safeguard policies and compliance
procedures used by the PSIPMU for all activitieaficed under the RDVRP. This will allow

the possibility to exclude certain activities ietbnvironmental or social impacts are too great, or
to include appropriate mitigation measures for@psed activity if feasible. Having the

existing safeguards screening process in placealsitl allow a certain degree of flexibility and
efficiency in processing potential subprojects anaties.
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7.0 ENVIRONMENTAL MANAGEMENT PLAN

This section of the report describes the link betwihe predicted environmental impacts, the
needed mitigation measures identified during tmeesing and assessment process, provisions
for budgeting the costs of such measures, andths of those responsible for ensuring that the
mitigation measures are carried out.

7.1 Mitigation Measures

The mitigation measures for relatively simple eammental management issues are based on
best management practice and industry standartisseTare the mitigation measures which are
expected of all professional contractors who ardopming civil works, and represent the
minimum standard of execution for environmentalt@getion during the execution of such
works.

As discussed in Section 4 of this report, mosthaf tivil works in the DVRP will be fairly
straightforward and relatively simple from the gaif view of environmental management, and
only the standard generic mitigation measures tedonsidered. Following in Table 6 is a
listing of those measures, which have been destnibere fully in Table 4 under Mitigation
Measures and need not be repeated here. Best BraragPractices are provided in Appendix
5, 6 and 7, and typical generic environmental @aus Appendix 8 of this report will feed into
the specific contract clauses for these types afksvavhich are deemed to have minimal or
limited impacts.

The following Table 6 provides the elements of skendardized EMP for civil works that have
minimal or limited impacts. Monitoring responsitids and time frames are also included

Table 6. Standard Minimum Elements of the Environnental Management Plan (EMP)

Category  of | Impact Area Mitigation Mitigation Monitoring | Frequency
Project Measures Responsibility
Rehabilitation | Air Quality As per Contractor Site Weekly
or demolition mitigation inspection
of existing measures (a)
buildings. to (k)
Traffic Impacts As per| Contractor Police Weekly
mitigation traffic
measures (a reports
to (g)
Noise As per| Contractor Civil Weekly
mitigation society
measures (a complaints,
to (h) interviews
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Solid and Liquid| As per| Contractor Disposal Weekly
Waste Managementmitigation records,
(general) measures (& site
to (i) inspection
Solid and Liquid| As per| Contractor Disposal Weekly
Waste Managementmitigation records,
(hazardous) measures (& site
to (f) inspection
Occupational Health As per| Contractor Workers Weekly
and Safety Issues mitigation report,
measures (& medical
to () records
Solid and Liquid As per| Contractor Disposal Weekly
Waste Management | mitigation records,
(Medical Wastes) measures (& site
to (d) inspection
New Building| Air Quality As per| Contractor Site Weekly
and general mitigation inspection
construction measures (&
to (k)
Traffic Impacts As per| contractor Police Weekly
mitigation traffic
measures (a reports
to (g)
Noise As per| Contractor Civil Weekly
mitigation society
measures (& complaints,
to (h) interviews
Solid and Liquid| As per| Contractor Disposal Weekly
Waste Managementmitigation records,
(general) measures (& site
to (i) inspection
Solid and Liquid| As per| Contractor Disposal Weekly
Waste Managementmitigation records,
(hazardous) measures (& site
to (f) inspection
Occupational Health As per| Contractor Workers Weekly
and Safety Issues mitigation report,
measures (a medical
to () records
Terrestrial and As per| Contractor Site Weekly
Marine Pollution mitigation inspection,
measures (a marine
to (f) reports
Soil Erosion and As per| Contractor Site Weekly
Slippage mitigation inspection
measures (a
to (h)
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Loss of or damage tpAs per| Contractor Site visits | Weekly
Historical and| mitigation
Cultural Artifacts measures (&
to (b)
Deforestation As per| Contractor Site  visits| Weekly
mitigation and
measures (a forestry
to (j) reports
Road and drain Air Quality As per| Contractor Site visits,| Weekly
construction mitigation community
and measures (& reports
rehabilitation to (k)
Terrestrial and As per| Contractor Site Weekly
Marine Pollution mitigation inspections
measures (& , marine
to (f) reports
Soil Erosion and As per| Contractor Site  visit| Weekly
Slippage mitigation finspection
measures (&
to (h)
Occupational Health As per| Contractor Medical Weekly
and Safety Issues mitigation reports,
measures (& workers
to () interview
Terrestrial and As per| Contractor Weekly
Marine Pollution mitigation
measures (&
to (f)
Solid and Liquid| As per| contractor Disposal Weekly
Waste Managementmitigation records,
(general) measures (a site visits
to (i)
Solid and Liquid| As per| contractor Disposal Weekly
Waste Managementmitigation records,
(hazardous measures (a site visits
to (f)
Traffic Impacts As per| Contractor Traffic Weekly
mitigation police
measures (& report
to (9)
River, flood| Air Quality As per| Contractor Site visit,| Weekly
mitigation, and mitigation water
Bridge Works measures (& quality test
to (k)
Soil Erosion and As per| Contractor Site Weekly
Slippage mitigation inspection

measures (&
to (h)
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Occupational Health As per| Contractor Medical Weekly
and Safety Issues mitigation log
measures (&
to (9)
Terrestrial and As per| Contractor Site visits,| Weekly
Marine Pollution mitigation stakeholder
measures (& reports
to (f)
Solid and Liquid| As per| Contractor Site Weekly
Waste Managementmitigation inspection,
(general) measures (& waste
to (j) manageme
nt log
Traffic Impacts As per| Contractor Traffic Weekly
mitigation department
measures (a log
to (g)
Solid and Liquid| As per| contractor Disposal Weekly
Waste Managementmitigation records,
(hazardous measures (& site
to () inspections
Slope Soil Erosion  and | As per | Contractor Site Weekly
Stabilization Sippage mitigation inspection
measures (a)
to (h)
Occupational Health | As per | contractor Medical Weekly
and Safety |ssues mitigation log,
measures (a) workers
to () interview
Solid and Liquid| As per| contractor Disposal Weekly
Waste Managementmitigation records,
(general) measures (& site
to (j) inspections
Minor civil | Solid and Liquid| As per| Contractor Disposal Weekly
works Waste Managementmitigation record
(general) measures (&
to ()
Occupational Health | As per| Contractor Workers Weekly
and Safety |ssues mitigation interview,
measures (& medical
to (j) records

The proposed sub-projects in the DVRP can be ladsnto the general categories in Table 6
based on the types of works for which impacts candbtermined and mitigation measures
already identified in Table 4 (Impact Areas andijdition Measures). For example, the works
to be done on the community centres and schoolbeatassified as rehabilitation or demolition

of existing buildings. New construction would lue new structures such as storage facilities,
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or warehouses. Road and drain construction anabrghtion, River and Bridge Works and
slope stabilization works are also provided witpagate categories in Table 6 above. These
categories provide guidelines for the selectionthef appropriate mitigation measures to be
included, as a minimum, in contract documents &mhetype of project.

If PPU approval has been sought and granted forrélevant sub-project, then the generic

minimum mitigation measures and monitoring condsian Table 6 above should be amended to
include the conditions and recommendations of tR&.P If an EIA has been conducted for a

particular sub-project due to its environmentakbynstive or complex nature, then the specific
recommendations for mitigation measures in that Ei®uld also be included in the specific

EMP for that sub-project as well, in addition te gtandard minimum EMP in Table 6 above.

7.2 Environmental Performance Clauses for Works @ntracts

Standard environmental related clauses were deselognd are to be appended to or
incorporated into the contracts as necessary dapgod the type of works to be conducted or
the findings of the checklist by the appraising jgco officer. These form part of the
environmental management plan and the mitigatioaswme presented there. These clauses are
general and may be modified to conform to appliedllws and contract procedures of St.
Vincent and the Grenadines for such works and skatlain in force throughout the contract
period.

Generic contract clauses are provided in Appendfer8he following general conditions for
small civil works, roads, buildings, and other weoekpected to have minor impacts:

* Permits and Approvals

» Site Security

» Discovery of Antiquities

* Worker Occupational Health and Safety

* Noise Control

* Use and Management of Hazardous Materials, fuelgests and petroleum products
* Use and Management of Pesticides

* Use of Preservatives and Paint Substances

* Use of Explosives

» Site Stabilization and Erosion Control

» Traffic Management

* Management of Standing Water

* Management of Solid Wastes -trash and construcksdmis
* Management of Liquid Wastes

Additional clauses for the following special comaliis are also within Appendix 8:
* Management of Medical Wastes

* Management of Asbestos
» Water Pipeline Installation
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* Works in designated Forest Reserves

It is expected that these generic clauses willngerporated into all contracts, as applicable. In
addition, specific project-related recommendationgy also be forthcoming from statutory
bodies that are part of the permitting agencie$ stscthe CWSA or VINLEC and that these can
be reformatted in to contract clauses as well. aliinif an EIA has been conducted for a
particular sub-project due to its environmentaéynstive or complex nature (see section 6), then
the specific recommendations for mitigation measunethat EIA should also be included as
contract clauses.

For purposes of cost estimation and budgetingctimractors should be aware of the existence
of the environmental mitigation measures and aasetiEMP requirements, and include cost
items for such purposes in their proposals.

7.3 Supervision, Monitoring, and Reporting

A unified and integrated approach must be adoptedeviewing the EMP, monitoring the
projects from pre to post positions, and respontlingny issue that may arise. The purpose of
the EMP and its conditions reflected in the coriom and operational contract are to ensure
accepted good practices are employed and maintaimedrder to mitigate any adverse
environmental impacts.

The person or entity responsible for on-ground em@ntation and abiding by the contract
clauses, recommendations, and mitigation measuiéseavthe contractor. The frequency of
monitoring will be determined by the requestingrages, but will be frequent enough to allow
them to determine site changes, the environmemitadlitons, the adequacy of the mitigation
measures, and the overall ability of the contrattoexecute the works in the specified and
sustainable manner.

The overall agency with the responsibility to swmmes and monitor the sub-projects is the
PSIPMU. The PSIPMU would have the ability to cd-apher technical departments and
ministries to assist in executing this duty espbciaghere it came to monitoring and report on
the technical aspects of the civil works. Howetee, PSIPMU simply does not have the staff to
facilitate assessment of each sub-project or toyaart any form of extensive monitoring, so it
expected that the agencies who requesting the workired consultants, will need to exercise
the simple checklist and provide their findingspast of the project document to the PPU for
review and approval. Any findings and approval d¢oods will have to be incorporated into the
project documents and contract clauses. The agendiiealso have to be part of the monitoring
and reporting effort to support the PSIMPU’s efort

Understanding that environmental management i®ssesectorial task especially within a small
island developing states like St. Vincent and tmen@dines with limited financial and technical

resources, the agencies must collaborate to momtojects and to ensure sustainable
development. The Project Coordination Unit (PSIPNNil) serve as overall project coordinator

for the DVRP project undertaking the tasks of eaatn, supervision and implementation. The
Environmental Coordinating Unit in the Ministry Biealth Wellness and the Environment as the
country’s environmental lead agency will serve fas Project’s technical advisory unit and co-
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opt other technical Ministries and departmentsexessary to assist in those functions to ensure
fruitful project implementation and sustainability.

It is expected that the PSIPMU, in ensuring thetasnability of the various projects, would
assist in ensuring that they are subject to re\agthe PPU and that approval is granted prior to
implementation. The PPU is expected to providelymeviews of the projects, reverting to the
PSIPMU within a predetermined timeframe that comsdthe PSIPMU’'s requirement for a
speedy turnaround time to facilitate project impbatation in such cases.

Supervision for environmental compliance will be naged jointly by the Environmental
Coordinating Unit and the PSIPMU with periodic teral assistance from the Bank. The
PSIPMU will designate a field representative whallshonduct periodic inspections to assure
environmental compliance. In addition to Bank ieguments, the PSIPMU will also be
responsible for ensuring the proper applicatioarf national environmental requirements. The
PSIPMU should staff an additional environmental cg&dest or engineer to support
environmental supervision, especially as regargigdation in the field.
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8.0 DISCLOSURE WORKSHOP / PUBLIC CONSULTATION

The desired state of the environment in St. Vinceas investigated through a recent (2010)
consultation effort in the UN’s National Environmi@hSummary. The results of interviews,
national consultation, and information review rdedahe six major environmental issues in St.
Vincent are the following (UNEP, 2010):

* “The Effects of Climate Change: The effects of global climate change are being felt in SVG
in which the climate patterns are noticeably changing into extreme weather events. A
period of drought in 2009 has an effect on the agricultural sector and in addition, has fuelled
further land degradation and loss of critical coverage in the forest sector due to the
increased incidence of fireso. In addition, the intensity in rainfall is increasing which are also
contributing to increased erosion and land slippages in many areas. The drought has also
triggered a rethinking of SVGs policy of freshwater management.

* Deforestation: By law, any land above the 1000 ft contour is classified as state land and as
such majority of forested lands are under government controlzo. [llegal marijuana
cultivation is done on squatted forest lands often in the higher elevations (in watershed
areas) and in areas that are unstable (e.g. on slopes on the La Soufriere area)11. This has
lead to a significant level of deforestation and concomitant problems include uncontrolled
erosion, loss of biodiversity, degradation of critical habitats and watershed area and
contamination of the drinking water sources. As in the case of water, it is noted that is not
unusual for water to arrive in homes heavily laden with sediments despite having passed
through the treatment process (sedimentation, filtration and chlorination)i2. Although a
significant amount of programme intervention was done by the Government to curb
deforestation, the problems are short of being abated. Of the 29% of forest area in St
Vincent, 27% of this total is classified as planted forestsi3, thus demonstrating the
magnitude of the problem but also the response effort.

* Land Degradation: Constrained by the small size of the island, topography and increasing
population, St. Vincent has limited land available (36,423 ha) for commercial development,
housing, recreation, agriculture and other uses. Currently, there is no National Physical
Development Plan to direct growth and development and to facilitate more comprehensive
planning which embraces land zoning. This has resulted in incompatible land use in many
areas which has resulted in soil erosion, land slippage and pollution of waterways.

* Lost of Agricultural Lands to Development: Previously the agricultural sector in St
Vincent was characterised by a vibrant banana production. However, the loss of preferential
access to the European Union has significantly reduced the agricultural output and many
farms were abandoned. The agricultural lands (especially those privately owned, which is in
the majority, if not all) are being converted to housing and other forms of development.
Given the private leasehold issue, little control is being exerted by the Government in
addition, the weak land use planning mechanism currently in place, brings little or no solution to
the issue. Within the context of sustainable land management, the loss of agricultural lands to
these somewhat irreversible land uses have long term implications for food security in SVG.

* Pollution of Coastal Water and River system: Land-based sources of pollution are mainly
from sediments, agrochemical leaching, direct agrochemical influx, industrial and
commercial discharge, liquid waste, and storm water runoff from city streets and
construction sites. The issue of pollution is affecting the river and coastal water quality, but
are also impacting on the habitats. Ship generated waste is major issue in SVG, as it is
known that some small ships and pleasure crafts traversing the waters of S VG dump their
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waste into the sea within the EEZ of the countryi4and the poor surveillance system serves
little as a deterrent.

* Solid Waste: SVG has a good waste collection system but indiscriminate and improper
dumping of waste is an issue. In particular, plastics bottles and containers (the changing
consumption patterns from local to more imported foods are driving this increase) and
derelict vehicles are the forms of waste which are not adequately captured by the current
waste management collection. In particular, enforcing the waste management laws seem to
be the challenges specifically with regard to illegal dumping and enforcement are largely
based of voluntary.”

A workshop was conducted to obtain agency and pukkdback on the draft EMF, and to
identify any revisions necessary to better refldat goals and activities of the RDVRP.
Appendix 9 contains summaries, attendance lista ttee review workshop.

This EMF document was revised in April 2014 andseldsed, as detailed in Appendix 10.
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APPENDIX 1
Project Environmental Screening Checklist Form - Pat 1

Part 1 — Project and Sponsor Information.

The applicant or project sponsor is responsible fothe completion of Part 1.

These responses will become part of the applicdtioapproval or funding, are subject to public
review, and may be subject to further verificatid®omplete Part 1 based on information
currently available and information provided oregilans. Complete all items in Part 1. You
may also provide any additional information whicuybelieve will be needed by or useful to the
evaluators; attach additional pages as necessanpfement any item.

PART 1-PROJECT AND SPONSOR INFORMATION

Name of Action/Project:

Project Location (describe, and attach a location @p):

Name of Applicant or Sponsor: Telephone:

E-Mail:

Address:

Brief Description of Proposed Action/Project:

SITE INFORMATION

Total acreage of the site of the proposed action? acres
Total acreage to be physically disturbed? acres
Total acreage (project site and any contiguousetigs) owned or controlled by acres
the applicant or project sponsor?

LAND USE AND PLANs
Check all land uses that occur on, adjoining arat tiee proposed action.
Urban
Rural
Industrial
Residential
Commercial
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Forest

Agriculture

Parkland

Other Specify

Yes

No

N/A

Is the proposed action consistent with adjacerase

Is the proposed action consistent with the predantinharacter of the existing
built or natural landscape?

Is the proposed action/project compatible withNagional Development Plan ang
other development plans?

Is the site of the proposed action located in goiadhn environmentally sensitive or valuable area?

If Yes, specify:

TRAFFIC MANAGEMENT

Yes

No

N/A

Will the proposed action result in a substantiatéase in traffic above present
levels?

Are public transportation service(s) available ranear the site of the proposed
action?

UTILITIES

Yes

No

N/A

Will the proposed action connect to an existingligulater supply?

Will improvements be necessary to allow for conioe

Will the proposed action/project be able to conteen existing roadway?

Will improvements be necessary?

Will project require the re-location of existingaadways, drainage and other
utilities?

Will the proposed action/project require connectotthe electrical grid after
construction?

Will the proposed action connect to an existingtexaater utility?

What method is proposed to handle sanitary wasee®at

Please specify

WATER

Yes

No

N/A

Will the proposed action/project require connectimmwater mains?

Will the project include any water conservationideg/techniques?

Will the project include any rainwater capturing/ites?

AESTHETICS AND CULTURAL RESOURCES

Is the project site known to contain any scenitag®r recreation area that are
important to the community?

Is the proposed action located in an archaeologmaditive area?

ENVIRONMENTALLY SENSITIVE AREAS

Yes

No

N/A

Does any portion of the site of the proposed actiotands adjoining contain
wetlands or other water bodies?

Would the proposed action physically alter, or each into, any existing wetland
or water body?

If Yes, identify the wetland or water body and extef alterations?

Acre

VEGETATION

Identify the typical habitat types that occur onace likely to be found on the project site. Cheltkhat

apply:

Shoreline/Beach

Forest
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Farmland

Pasture

Wetland

Urban

Rural

SENSITIVE OR THREATENED SPECIES

Yes

No

N/A

Does the site of the proposed action or surrounsiit@g contain any species of
animal or plant that are known to be threateneshdangered?

STORMWATER/DRAINAGE

Yes

No

N/A

Will the proposed action create storm water disgbaeither from point or non-
point sources

Will the storm water discharges flow to adjacemparties?

Will the storm water discharges flow to offsite idi@ge?

Will storm water flow to onsite conveyance or deage features/devices?

Does the proposed action include construction leeroactivities that result in the

impoundment of water or other liquids (e.g. re@mfpond, waste lagoon, dam)?

Please describe:

NATURAL HAZARDS

Yes

No

N/A

Is the project site located in an area that is @torflooding?

Is the project site located in an area that is ptonandslides?

Is the project located in an area that can be iatattby storm surge?

In what volcanic hazard zone is the project located

Is the project site located in a coastal areadhatbe impacted by coastal erosior

due to sea level rise and/or strong wave action?

| AFFIRM THAT THE INFORMATION PROVIDED ABOVE IS TRU E AND

ACCURATE TO THE BEST OF MY
KNOWLEDGE
Applicant/sponsor name:

Date:
Signature:
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APPENDIX 2

Project Environmental Screening Checklist Form - Pat 2

Part 2 — Preliminary Screening of Environmental Impact. The Lead/Approving Agency is responsible forhte completion of
Part 2. Answer all of the following questions using theamhation contained in Part 1 and other materiasrstied by the project
sponsor or otherwise available to the reviewer. Wdr@swering the questions the reviewer should edwby the conceptHave my
responses been reasonabl e considering the scale and context of the proposed action?”

LAND USE AND PLANS NO TO MODERATE | LARGE
MINIMAL IMPACT IMPACT
IMPACT

Will the proposed action create a material confith an adopted land use plan or surrounding us

Will the proposed action result in a change inube or intensity of use of land?

Will the proposed action impair the character aaliy of the existing community?

Will the project conflict with any existing or plaad adjacent uses?

TRAFFIC MANAGEMENT

Will the proposed action result in an adverse changdhe existing level of traffic or affect exisgi
infrastructure?

UTILITIES

Will major works be required to allow the projegstdonnect to utilities?

STORMWATER MANAGEMENT

Will the proposed action result in an increasehapotential for erosion, flooding or drainage
problems?

Will storm water quality and quantity conta®vices/techniques be incorporated into project?

SUSTAINABILITY

Will the project incorporate any green/sustaindthliding practices/techniques?

Will the project incorporate reasonably avalidgeenergy conservation or renewable energy
opportunities?

Will the project incorporate energy consemafpractices?

Will the proposed action have an impact on existiager supplies?

Will the project incorporate reasonably avaidawater conservation fixtures/devices?

Will the project incorporate water conservatactices?
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NATURAL RESOURCES

Will the proposed action have an impact on envirentally sensitive areas (steep slopes, riversdfl
plains, unique habitats, etc)?

Will the proposed action result in an adverse chaongiatural resources (e.g., forests, wetlands,
waterbodies, groundwater, air quality, flora anania)?

Will the project result in a decrease in farmland?

Will the project affect any endangered or threatigulant or animal species (on project or adjacent
site)?

AESTHETIC, CULTURAL AND HISTORICAL RESOURCES

Will the proposed action impair the character aaliy of important historic, archaeological,
architectural or aesthetic resources?

Will the project result in the disturbance/remowhsignificant historical/cultural resources?

PEST MANAGEMENT

Will the project result in the increased use ofralwals used for the control/treatment of pests?

Will the project employ the use of Integrakbt Control?

NO IMPACT TO MINIMAL IMPACT
For all selections in this column, little impactaisticipated; some explanation for why the impacahinimal or mitigation to be used will be
required.

MODERATE IMPACT
For selections in this column, moderate impachiicgated. Documentation will be required thatlgses the impacts expected. Mitigation
measures that are planned to be implemented tecedtiase impacts will need to be presented.

LARGE IMPACT
Large impacts are anticipated by the proposed giroje

If >75% of answers are checked in th®‘to Minimal Impact’ column, no further assessment is needed but dotatien and some
explanation may be required to verify that the@péted impacts are minimal and that any mitigatr@asures that are to be
implemented in the areas addressed in the Pad Part 2 are adequate.

If 75% of answers fall within theModerate Impact’ or the‘Large Impact’ column, please provide an EIS that fully examirres t
proposed project using the format provided in thegibnmental Management Framework (EMF), Appendand 4. An EIS should,
in sufficient detail, identify the impacts, inclugj any mitigation measures that have been incligettie project sponsor to avoid or
reduce impacts. It should also explain how the/bggaroval agency determined that the impact mayilbmot be significant. Each
potential impact should be assessed consideringetteng, probability of occurring, duration, irexgibility, geographic scope and
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magnitude. Also consider the potential for shomrtelong-term and cumulative impacts. This docungduld be completed by the
lead/approving agency or on their behalf.
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APPENDIX 3
Guidelines for Using the Project Environmental Screning Checklist

Purpose

This Appendix gives the Guidelines for completing Environmental Screening Checklist
Forms (Parts 1 & 2), and provides guidance on lmproceed with an Environmental Impact
Assessment (EIA) should one be required.

Overview

Natural resources are limited and every effort &htwe made to protect them. There is no doubt
that development often results in the destructiowatuable resources, but as proposed projects
often have social and economic benefits, therenigeal for a process that evaluates the negative
and positive impacts on natural resources, soad @conomic effects. The environmental
review process provides for the detailed analy$ia proposed project. It identifies the public
need and other social, economic and environmeuetagfits of the project and potential adverse
impacts. The process allows stakeholders to wéigtbénefits and adverse impacts of a project.
Given the complexity of most projects — deliveryngframe, the variety of environmental
settings and the dynamics of natural environmentahagement/monitoring technology - a
single standalone EMP is often inadequate. THaismiéwork and the management processes it
describes are continuous institutional functionsl aot functions that are triggered only by
individual development proposals. The frameworlalgiishes ambient or acceptable limits and
triggers. The triggers are signals in advance eflithits that allows for evaluation, adjustment
and invocation on an on-going basis. If the triggerlimit is exceeded there will be a
management response.

In general, environmental management frameworkthigse components: the management and
planning process, the environmental impact asseggmecess and the regulatory process.

Table 1.Environmental Management Framework — Compoants

EMF Component Elements of EMF components Triggers
Environmental Category of project Project application and checklist
Management Plan| Area of Impact
(EMP) Mitigation measure
Monitoring

Freguency of Monitoring

Environmental Impact | Potential Changes in baseline or ambient | Checklist results, Potential for
Assessment (EIA) conditions of significant change in physical
Ste: Clearing, demolition environment (>10%)

Physical Environment: Land, water, air, | 10% change from baseline or
vegetation, animals ambient condition

Social Conditions: Housing, jobs, utilities | % of resident population affected
Aesthetics, Cultural and Historic: Any artefact discovered or
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visibility, conformity, findings. disturbed

Waste Management: Solid and Liquid | Any potential for spill  that
waste, hazardous material, | changes ambient conditions by
medical waste 1%.

Regulations; trigger | Legal obligations for deviation from | There should be baseline data to

levels for Monitoring norm; determine change.
Management response, Legidations/regulations often
carries penalties and corrective

measur es

The information in the remainder of this framewddcument provides guidelines on how to do,
manage and monitor various types of subprojectsepted in the RDVRP.

Environmental Documentation

Environmental documents present the anticipatechatsp negative and positive, and allows for
an objective analysis of costs and benefits relate@ proposed project. An Environmental
Impact Statement (EIS) will be the primary sourdeeavironmental information to help
stakeholders and decision makers make informedsidesi regarding the proposed action. The
EIS accomplishes those goals by examining the e@atud extent of identified potential
environmental impacts of an action. Importantlgpstthat could be taken to avoid or minimize
adverse impacts must also be presented. An EIStisappropriate for all projects. In some
instances a generic and standard Environmental ¢¢amant Plan (EMP) that addresses specific
issues will suffice. Deciding between an assessmerin impact is somewhat subjective, but
examining the project and using forms and checklisan help determine what type of
documentation is needed. Appendix 5 presents thieoemental checklist assessment forms that
are to be used as screening tools for projects.2Planpact Assessment should be completed for
those projects that are likely to have adverse atgpdased on the Part 1 Environmental
Assessment Form. The Part 2 Impact Assessmegetdagdditional documentation as follows:

If > 75% of answers are checked in th‘to Minimal Impact’ column, please provide

a document that explains why the impacts are aatied to be minimal and any
mitigation measures that are to be implementedénareas addressed in the Part 1 and
Part 2.

If 75% of answers fall within theModerate Impact’ or the ‘Large Impact’ column,
please provide an EIS that fully examines the psedqoroject using the format provided
in Appendix 4 of this Environmental Management Fearark (EMF).

Table 2 below gives some suggested triggers factsd environment resources that may be
affected by civil works during the implementatiof the RDVRP. These triggers are very

generic since the baseline conditions are assumeditons and national standards or tolerant
levels do not exist in most cases.
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Table 2. Baseline conditions and suggested triggers

Resource Impacted

Baseline conditions

Triggers

Air

No visible smoke or dust;
CO,, NO< 0.01%
Particulate matter (PM)
<0.01%

Decreased visibility — presen

for more than 30 minutes.
CO,, NO,, PM,=> 0.019%

of smoke or dust for more than

e

Water bodies

Colour clear and consistent,
levels between 6 and 7.5,
Odourless, Dissolved Oxygs
(DO) 8-10 parts per million
(ppm), presence of aquatic life

Rhtrease turbidity, PH < 6 or
>8

rPresence of odour,

1 DO <5 ppm.

Absence of life in the water.

Vegetation cover

Natural colour, home to norr
community of animals, growt
pattern consistent, reproducti
process good.

nBliscolouration,  absence

hcommunity normal member
pbsence of flowers and fruits
appropriate season, defoliation.
More than xx%
vegetation covers.

removal of

Coastal Resource

Tidal movement and sand de

pQtianges in coastal dynamigs-

pattern; presence of crabs ansand deposition pattern, erosipn

other community members,

pattern;
Decrease in animal population

Traffic Two lane normal flowing traffic| Single lane traffic, more than |5
minimal movement of heavyminutes delay at bottleneck,
equipment. Frequent movement of heavyy

equipment.

Residential Communities Quiet, spatial, absence

stockpiles, free flowing traffic
regular supply of services fro

debris, construction material e
mdisrupting  traffic,  visibility;

utilities.

disruption to utilities.

Rresence of piles of Wasﬂe,
c
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APPENDIX 4.
GUIDELINES FOR PREPARING AN EIS

Public Involvement

The environmental process should be a public aadsparent process in which citizens are
involved as it is citizens that will be impactedo$4 major projects will have impacts, negative
and positive, on the community in which it is lead&nd immediately surrounding communities;
however, some projects may have more far-reacliegts; therefore, public involvement may
need to be national and not just in affected comtiasn Ecologic, social and economic impacts
need to be properly evaluated for the proposecept@nd alternatives. The scoping process or a
process that decides what issues are importartietroject and that should be addressed in
environmental documents including Environmental detp Statement (EIS) must involve
citizens. Additionally, the public should also béowed to comment on EISs for moderate to
large scale projects during a comment period amit tomments addressed in a follow-up
document.

Typical Format for EIS

- Cover Sheet

« Table of Contents

« Summary

« Description of the proposed action

o0 Introduction

Project Background, Need, Objectives and Benefits
Project Location and Existing Site Conditions
Project Design and Site Layout
Construction, Operation and Schedule
Permits and Approvals Required

o 0O O0OO0Oo

« Natural Resource Setting (examples only; add/renasuweceded)
o0 Soils and Topography
= Existing Conditions
= Anticipated Impacts
= Proposed Mitigation
0 Water Resources
= Existing Conditions
= Anticipated Impacts
= Proposed Mitigation
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o Ecological Resources
= Existing Conditions
= Anticipated Impacts
= Proposed Mitigation

« Social Setting (examples only; add/remove as needed
o Transportation
= Existing Conditions
= Anticipated Impacts
= Proposed Mitigation
0 Land Use, Land Use Plans and Zoning
= Existing Conditions
= Anticipated Impacts
= Proposed Mitigation
o Community Facilities and Services
= Existing Conditions
= Anticipated Impacts
= Proposed Mitigation
0 Aesthetic Resources and Community Character
= Existing Conditions
= Anticipated Impacts
= Proposed Mitigation
0 Cultural Resources
= Existing Conditions
= Anticipated Impacts
= Proposed Mitigation
» Construction-Related Impacts
* Cumulative Impacts
o Economic
» Adverse Impacts That Cannot Be Avoided
» lIrreversible and Irretrievable Commitment of Resesr
* Growth-Inducing Aspects

» Alternative 1. Apply mitigation

» Alternative 2: Downscale the Project
» Alternative 3: Redesign or relocate

» Alternative 4. Abandon project

A brief background of the project must be provigzdly on in any documentation. The project
must be clearly defined and all issues/impactsgmtesl and evaluated in an unbiased manner.
Maps, graphics, photographs, site plans, renderamgks other data should be included in any
documentation. Impacts on natural resources likis,smater, vegetation, terrestrial and marine
species clearly defined. Social impacts should &lsopresented. Impacts on transportation,
infrastructure, energy, drainage, sewage, educatealth, safety, noise, security, land use,
planned projects, community facilities, utilitiesjltural and historical resources and community
character must be presented and analysed. All etignionpacts must also be presented with
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supporting data/studies, etc. Importantly, altewesa to the proposed project must be presented
and evaluated.

The description of the proposed action should teiu

1. The purpose or objective of the action, including public need for, or public benefits
from the action, including social and economic cdesations;

2. The location and physical dimensions of the action;

3. The background and history of the action, or site;

4. Timing and schedule for implementing the actiog|uding construction and operations
phases, to the extent the information is availatnl€an reasonably be estimated,;

5. Relationship of the action to land use plans, zgmné@strictions, and other adopted plans
and programs at the local or regional level; and

6. ldentification of authorizations permits and ap@iswequired.

Best Practice in EIA Preparation

Environmental Impact Assessment should be:
Purposive —the process should inform decision-making and tesw@ppropriate levels of
environmental protection and community well-being.

Rigorous —the process should apply 'best practicable’ scjeamploying methodologies and
techniques appropriate to address the problemg lr@nestigated.

Practical —the process should result in information and owtpdtich assist with problem
solving and are acceptable to and able to be imgadaal by proponents.

Cost-effective —the process should achieve the objectives of Ellhiwithe limits of available
information, time, resources and methodology.

Efficient — the process should impose the minimum cost burthetesms of time and finance on
proponents and participants consistent with meeteugpted requirements and objectives of
EIA.

Focused -the process should concentrate on significant enmiental effects and key issues;
i.e., the matters that need to be taken into addaunaking decisions.

Adaptive —the process should be adjusted to the realitisgesand circumstances of the
proposals under review without compromising thegnity of the process, and be iterative,
incorporating lessons learned throughout the praifgbfe cycle.

Participative — the process should provide appropriate opportunitenform and involve the

interested and affected publics, and their inpats@ncerns should be addressed explicitly in
the documentation and decision-making.
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Interdisciplinary — the process should ensure that the appropriateiteets and experts in the
relevant biophysical and socioeconomic discipliaesemployed, including use of traditional
knowledge as relevant.

Credible —the process should be carried out with professiemalrigor, fairness, objectivity,
impartiality and balance, and be subject to inddpanhchecks and verification.

Integrated —the process should address the interrelationslipsoial, economic and
biophysical aspects.

Transparent —the process should have clear, easily understapdreanents for EIA content;
ensure public access to information; identify thetdrs that are to be taken into account in
decision making; and acknowledge limitations arffiadilties.

Systematic -the process should result in full consideratiomlbfelevant information on the
affected environment, of proposed alternativesthet impacts, and of the measures necessary
to monitor and investigate residual effects.

Natural Resource Setting

All natural resources that will be or have the ptt to be adversely affected by the proposed
project need to be examined and analysed in envieatal documentation. Given the geologic
history, soils and topography of St. Vincent anel @renadines, any and all development needs
to be properly planned and potential adverse enmental impacts examined. Additionally,
given the propensity for landslides in St. Vincantl flooding and the fact that the country is
prone to numerous natural hazards, much thoughdsnte be given to projects that involve
impacts on natural resources.

The type of soil in an area needs to be consida®aell as, and in conjunction with slope and
vegetation. Given the propensity for landslide in\8ncent, in particular, care needs to be taken
with development that requires excavations and lwtisturbs vegetation and soil. Therefore, all
proposed projects that involve the removal of vegeh and disturbance of soil and slopes needs
to be a priority in environmental documentation.dinally, hydrology and drainage areas,
waterways/streams/rivers and associated flood plaged to be considered and presented in an
EIS and other documentation.

The project site and surrounding areas need to Walusted for the presence of
important/significant or endangered species. lhssjgecies are present the project team should
weigh the need and benefits of the project agaimstecological benefits of the specie(s) in
guestions and/or consider alternatives to the meproject.

Social Setting

The social setting of a proposed project examihesservices available and characteristics of a
community. It covers such topics as transportatiang use, educational facilities, aesthetic and
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cultural resources and other elements importaatdommunity. If a proposed project is likely to
have a significant impact, negative or positive,aosommunity, constituency or the nation it
needs to be presented as part of the environmaéntaimentation associated with a project. If for
instance, a project will require the re-routingtiffic or the relocation of a main roadway, it
needs to be discussed in an EIS or other document.

All social impacts must be presented in an unbiasadner to allow for the proper evaluation of
benefits and costs of the proposed project.

Coastal and Marine Resources

Sea level rise is a great threat to the beaches|ylag areas and coastal infrastructure in St.
Vincent and the Grenadines. Due to the limited amhai low-lying areas and the fact that
critical facilities are located in proximity to tlewastline, sea level rise and the resultant cbasta
erosion and loss of land will have an impact onigiiend and its economy. Add more intense
and frequent hurricanes and tropical storms testeep and rugged topography of St. Vincent the
result is the potential for serious floods and Hiugs. In addition to sea level rise caused by
melting snow caps and glaciers, a warming world mme&armer oceans. Water expands as it
warms, so not only will sea levels rise becausmelting ice caps and glaciers but it will expand
thermally. Globally and regionally, this means tietat coral reefs and increase storm surges.
Any damage to the reef may result in stronger wasteon near shore which could exacerbate
coastal erosion problems. Additionally, warming aceéemperatures will have a negative effect
on reefs and the species that depend on it. THignwiurn affect fisheries, diving, snorkelling
and other water-based activities around the islankdereby threatening tourism and the
economy.

Climate Change

Climate change is a global issue that should andtrha a priority for St. Vincent and the
Grenadines. Although the Caribbean region contebunuch less greenhouse gases to the
atmosphere than industrialized nations, this vall lessen the impacts experienced by the region
nor will it reduce the economic hardship that thkands will face. Along with the warming of
temperatures, changes being observed across the igidude weather and precipitation pattern
modifications, increase in storm intensities, miveguent droughts and torrential downpours,
changes in growing seasons, expansion of ranggdaots, insects, animals and diseases,
warming of oceans and seas, melting of snow cagsglatiers, rising ocean levels and many
more changes. While global temperatures are cydircaature, it is accepted by many that
human activities are contributing to the changesetily being observed.

Given that climate change is such an importanteisegpecially for small island states, every
effort should be made to make developmentsastainable as possible to further reduce
contributions of greenhouse gases to the atmospHemeh and every project planned,
constructed, implemented at any point going forwattbuld make climate change and
sustainability a top priority. Sustainable builditgchniques should be practiced; renewable
energy utilized as much as possible and energyveatdr conservation devices/fixtures and
practices implemented. A decision must be made earko develop a sustainable project as it is

PageB5 of 107



more cost effective to include the required elemémtthe development stage rather than during
a retrofit/renovation.

Site Stabilization and Erosion Control

Given the topography, volcanic nature, soils anchate of St. Vincent and the Grenadines,
special attention is needed in the area of siteilstation and erosion control. These elements
should be addressed during the project design kEmhipg stages and plans included with other
site plans.

In an effort to protect natural resources, lifepgarty and infrastructure and given the
topography and soils present in St. Vincent, dibikzation and erosion control measures may
be necessary during project implementation. Clgaaimd site disturbance should be limited only
that which is necessary and soils should not heofgn to rainfall. Specific attention should be
paid to installing erosion control measures on tloevnslope side of the project site or
disturbance area and in proximity to natural drgengeatures and waterways. An erosion control
plan should be included with a proposed landscégoe gnd other site plans. Best management
practices for site slope stabilization and erosiontrol are presented in Appendix 5 and 6,
below.

Other Issues to be Considered in the EIS:

» Site Security

» Discovery of antiquities

* Asbestos

» Worker Sanitation

* Noise Control

* Use and management of hazardous materials
» Use of preservatives and paint substances

* Schools

* Agency Responsibility
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APPENDIX 5.
BEST MANAGEMENT PRACTICES FOR EROSION CONTROL

Mitigation Measures

Limit the area of disturbance/clearing, the develept footprint and preserve natural drainage
patterns and vegetation as much as is feasibleur&nbat exposed areas are protected in an
effort to limit exposure of bare soil to rain anthd during constructionimmediately after earth
moving activities are completed, all exposed aasuld be covered with a combination of
grass, trees and shrubs to form a permanent pimteetgainst erosion. Grass could be
established either with sodding or seeding usingsgrspecies that are native to the area.
Mulching should be used as needed around tree toataprove the supply of moisture and
oxygen to the roots. Wood mulch can be used toaspower the disturbed area as a temporary
measure until permanent vegetation can be estallish

On very steep slopegrosion occurs more easily and any mulching aedisg laid down may

be washed away before the new grass or vegetattopraperly established. In these situations,
a special matting material to provide a cover far éxposed soil is recommended. The matting,
available in rolls, can be laid down over the exgabarea and secured into the ground with pegs.
The matting allows grass to grow through while praing the soil from moving as the runoff
travels across the land surface.

Install perimeter protection along natural flowasdo prevent sediment from travelling off-site
during construction. These include silt fencingylbeles or other erosion control methods. See
illustrations below.

During construction trucks and equipment entering and leaving theeptagite tend to track
debris and dirt onto roadways. Efforts should belent limit the material that is carried onto
roadways. Install rumple strip so that debris/damh be shaken off before exiting the site.

For site design and planningdo not channel storm water runoff offsite to adjacproperties,
drainage features, roadways, waterways or simitatain as much of the runoff generated by
impervious surfaces onsite as possible and direcorisite rainwater collection system or
drainage features such as swales, drainage porndgetls, rain gardens, etc. Eliminate or limit
the use of chemicals including pesticides, feeilsz as they will likely contaminate surface
water flows originating on-site. A depiction of sydvell is included below.

The National Institute of Building Sciencescommends the following:
* Keep land disturbance to a minimum and retain prime vegetation features to the extent

possible.

* Reduce building and paving footprints.

e Limit site disturbance to a minimal area around the building perimeter, including
locating building adjacent to existing infrastructure.

* Plan construction staging areas with the environment in mind
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» Using alternative paving materials like grass aedmneable pavers will reduce runoff
generation and increase infiltration. Several raitew collection/storage/treatment
features are illustrated below.

PLANT MATERIALS

OPTIONAL GRASS
BUFFER ¢ FLOW ENTRANCE
g ; POINT

Figure 22 Cross Section of Retention Cell/Rain Garden
http://www.ence.umd.edu/~apdavis/bio-

Figure 1 A Grassed Swale
http://www.pbcgov.com/coextension/horticultur
e/

neighborhoods/tips/ images/swale.jpg

Amended soil or
loose aggregate

Figure 3 Cross-section of a Typical Infiltration Trench
Source:http://www.anr.state.vt.us/dec//waterg/stormwater
PageB8 of 107 /htm/sw_InfiltrationTrenches.htm




APPENDIX 6

BEST MANAGEMENT PRACTICES FOR SLOPE STABILIZATION

In an effort to protect natural resources, lifepgarty and infrastructure Slope Stabilization
measures may be necessary for areas prone tofalape which includes land, rock and debris
slides. Several factors can contribute to land entent. These include rainfall, slope gradient,
earthquakes, erosion and, of course, gravity.omescases, rock and landslide can be triggered
by clearing and disturbing areas for roads, strestand other development.

In determining the best methods for Slope Stalibra being able to assess existing conditions,
slope gradient, hydrology and drainage charactesissoil, surface or sediment deposasd
underlying rock formations will be important.

Rock-fall-Prevention Methods

Rock-falls can be triggered by rainfall, naturaldamanmade undercutting, earthquakes and
vibrations. Most slope failures in St. Vincent agea consequence of heavy rainfall. It should be
noted that human activities like clearing of land foads and structures, undercutting of slopes
and improper excavating can contribute to slopers. It is also important to note that leaking

water mains, pipes and septic systems can alscaplalg in slope failures.

The USGS (2008, 53) notes that rock-falls can bigated through the use of “catch ditches,

benches, scaling and trimming, cable and meshg¢igtet anchors, bolts, dowels, and controlled
blasting.”

Catch Ditches

The USGS (2008, 100) notes that “[w]ide catch ditchre effective in containing rock-fall, but

the ditches must be designed with the cliff geoyntetken into account, and it is best to consult a
professional about specifications. The bottom & tatchment ditch should be covered with
loose earth to prevent falling rock from bouncingshattering into pieces or shards. If there is
not enough space to construct as wide a ditch apasified, then a combination of smaller

ditches with a gabion or rock wall along their ddwinedges can be used.”
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lllustration of a Catch Difch
Sourcehttp://www.besafenet.org/main/data/fall_34.jpg

Cable, Mesh, Fencing, and Rock Curtains

The USGS (2008, 100) outlines how “[c]able lashamgl wire nets are simple, low-cost methods
for protecting a road or path from rock-fall. Farde, unstable blocks, strands of metal cable are
wrapped around the blocks and anchored to the skbere the rock is too fractured to be
restrained by individual cables, cable nets ared.u¥éire mesh (closely spaced interwoven
wires) can be used to prevent smaller rocks, lems 0.75 meter (2.4 feet) in size, from falling.
The standard mesh is double-twisted gabion wirehnogsa heavy gage metal chain link. The
mesh is either loosely draped over a uniform rcadefor bolted or otherwise firmly secured
where the cliff face is irregular and the mesh canmake close contact with the rock. Bolting
the mesh to the rock face can prevent rock fronotméng dislodged and provides overall
stability of the slope or rock face.” It is alsoted that “[clatch nets made of cable and wire
mesh can be constructed to catch falling rock at hbttom of gullies and slopes. When
suspended from an anchored cable, the mesh forfilegilble barrier to dissipate the energy of
the falling rock and will usually stop boulders tp 1 m in diameter, if properly secured.
Additionally, catch nets can be used in conjunctati roadside catch ditches.”
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Instal Rock Barrier Fnce and ock urain .
Sourcehttp://www.besafenet.org/main/default.aspx?it=18dsdd 9&itemid=1227

Sourcehttp://pubs.usgs.gov/circ/1325/pdf/C1325 508.pdf

It should be noted that proper engineering stubiegualified engineers should be involved in
the installation of fences and supporting postthag will need to be able to withstand the force
of falling rocks and debris.
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Retaining Walls

Retaining walls are commonly used to help stabistoges and to prevent road blockages and
other infrastructure damage. They work by incregsihe resistance to slope movements.
Proper engineering and installation is pivotal tswe that the wall functions as intended and
does not complicate matters. Retaining walls cammiade out of steel, concrete, timbers, or
other materials and must be anchored properly sot® tip over during rock-fall.

Excavation and Benches

Several methods of controlling rock slides involmechanical manipulation of the slope and
rocks. Benching creates steps in the rock onto hvhicks can fall and remain as illustrated
below. The USGS (2008, 104) notes that horizobh&iches excavated into a rock face are
among the most effective kinds of protection frarak-fall. In addition to intercepting rock-fall,
benches reduce tensional forces in the surface amck reduce surface erosion rates. They
caution, however, that benches have little or rfecéfon potential deep-seated rock failure.
Vertical bench-face angles should be avoided, heweas tension cracks, dangerous overhangs,
and excessive rock-fall can result. The placingperfch faces should be stopped at the base of
weaker rock layers, fractured rock zones, or whearing zones. A minimum width of 4 m is
recommended for the benches, and all benches shauiddrainage ditches to divert water away
from the slope.

lllustration of Benches
Sourcehttp://pubs.usgs.gov/circ/1325/pdf/C1325_508.pdf
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APPENDIX 7.
OTHER BEST MANAGEMENT PRACTICES

Management of construction waste

Every effort should be made to prevent sedimeht,debris, and pollutants from traveling off
site during construction by utilizing sediment lbens and sound construction practices. It is
recommended that silt fencing be installed aloregdbwnslope side of the limits of clearing to
minimize/prevent sediment from washing offsite tweams, drains, adjacent streets and
properties. Cover exposed area with mulch or hgyréwent erosion during rain events or seed
areas that will be exposed for long periods witimgerary grass. Silt fencing and/or anchored
tarps are recommended to prevent the travel ofmattdrom the designed stockpile areas.

The site contractor should be responsible for enguthat storage and stockpiling of
construction materials and supplies will be in geated areas and erosion control measures are
implemented to prevent/reduce wind-blown dust ara$ien from rainwater. Stored materials
may include machinery for construction activitiédl; material, stockpiled soil, and building
materials as necessary. A covered dumpster is meemaed for waste materials. It should be the
responsibility of the site contractor to ensure #wipment and materials stored onsite are
protected as necessary to prevent accidental gpilazardous materials/substances.

Pest Management

Pest management in the tropical is an importanteis€hemicals used to control pests indoors
and outdoors can be potentially dangerous to agplis, the general public and waterways, etc..
Integrated Pest Management (IPM) is a concept sif panagement that seeks to reduce the use
of harmful chemicals, target specific pests, insectne use of safer alternatives and techniques
and limit exposure of applicators, humans and otinganisms to harmful substances. It is a
proactive approach with the premise that if thedfemd habitat are not provided for the pests,
they will go elsewhere. Chemicals are applied Estaresort and the least hazardous chemical is
applied in the lowest possible concentration bingd professional.

The following IPM principles and practices shoutimplemented/practiced:

« Design, construct, and maintain buildings to bpest resistant as possible.

« Ensure that roof parapets and caps are sealedtla@ydevices on roofs, such
as traps or bait stations, are placed at documénmtations and regularly
checked, and nets for bird/pigeon activity are &kdoon a regular basis.

« Eliminate cracks and holes to keep pests out. hightst gaps between walls
and other voids with boric acid before closing thgm

« Inspect the grounds around buildings and fill busavith gravel. Keep
vegetation at least 12 inches from building perenet

« Ensure that devices such as bait stations placedtgide areas are locked,
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secured, clean, and in good working order. Rodaémtsot like dusty and
unclean bait stations.

» Use physical barriers to block pest entry and ma@n{such as door sweeps,
screens at air intakes, doors, and windows).
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APPENDIX 8
Typical Environmental Contract Clauses

The following are standard environmental relateduseés that may be appended to or
incorporated into the contracts for the small ciwdrks which have been determined to be of
minimal environmental impact. These mitigation meas are the core of a generic, standardized
EMP (Environmental Management Plan) for these typéssmall works and the typical
associated minor impacts which can be routinelyresfed with best industry practice. These
clauses are general and may be modified to conflarnapplicable Saint Vincent and the
Grenadines laws and contract procedures for sucksnamd shall remain in force throughout the
contract period. These mitigation measures arendiee for relatively simple environmental
management issues and are based on best manageamite and industry standards. These
are the mitigation measures which are expected llofprafessional contractors who are
performing civil works, and represent the minimutanslard of execution for environmental
protection during the execution of such works. g8fic project related recommendations may
also be forthcoming from statutory permitting agescsuch as the PPDB or the Ministry of
Health, and these can be reformatted in to contlacises as well. Finally, if an EIA has been
conducted for a particular sub-project due to igi®nmentally sensitive or complex nature,
then the specific recommendations for mitigatiorasuges in that EIA should also be included
as contract clauses.)

1. Permits and Approvals

The contractor shall be responsible for ensurireg tie or she has all relevant legal approvals
and permits required to commence works.

2. Site Security

The contractor shall be responsible for maintairsagurity over the construction site including
the protection of stored materials and equipmenthé event of severe weather, the contractor
shall secure the construction site and associafegh@ent in such a manner as to protect the site
and adjacent areas from consequential damages. ifitlisdes the management of onsite,
construction materials, construction and sanitagstes, additional strengthening of erosion
control and soil stabilization systems and othendaiions resulting from contractor activities
which may increase the potential for damages.

3. Discovery of Antiquities

If, during the execution of the activities contain@ this contract, any material is discovered
onsite which may be considered of historical ortural interest, such as evidence of prior
settlements, native or historical activities, evice of any existence on a site which may be of
cultural significance, all work shall stop and gwpervising contracting officer shall be notified

immediately. The area in which the material wasaliered shall be secured, cordoned off,
marked, and the evidence preserved for examindiijonhe local archaeological or cultural

authority. No item believed to be an artifact mostremoved or disturbed by any of the workers.
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Work may resume, without penalty of prejudice te ttontractor upon permission from the
contracting officer with any restrictions offeredprotect the site.

4, Worker Occupational Health and Safety

The contractor shall ensure that all workers opemaithin a safe environment. Sanitation
facilities shall be provided for all site worke#sl sanitary wastes generated as a result of projec
activities shall be managed in a manner approvedheycontracting officer and the local
authority responsible for public health. The cociiva shall ensure that there are basic medical
facilities on site and that there are staff traimeddasic first aid. Workers must be provided with
the necessary protective gear as per their spe@ifks such as hard hats, overalls, gloves,
goggles, boots, etc. The contractor shall provige contracting officer with an occupational
health and safety plan for approval by the localltheauthority prior to the commencement of
site activities.

The contractor must ensure that all workers opewvéten a safe environment. All relevant
Labour and Occupational Health and Safety regulatioust be adhered to ensure worker safety.
Sanitary facilities must be provided for all workem site. Appropriate posting of information
within the site must be done to inform workers ey kules and regulations to follow.

5. Noise Control

The contractor shall control noise emissions geadras a result of contracting activities to the
extent possible. In the case of site locations ehawise disturbance will be a concern, the
contractor shall ensure that the equipment is mdgeorking order with manufacturer supplied
noise suppression (mufflers etc.) systems funatgnand in good repair. Where noise
management is a concern, the contractor shall maksonable efforts to schedule activities
during normal working hours (between 8 am and 5.pif)ere noise is likely to pose a risk to
the surrounding community either by normal worksvorking outside of normal working hours

or on weekends, the contractor shall inform thetremting officer and shall develop a public

notification and noise management plan for apprbyahe contracting officer.

Specific elements of the noise control activitigstbe contractor shall include: construction/
work activities will occur within specified daylighnours e.g. 8:00 am to 4:00pm; community /
public to be informed in advance of any work at¢itda to occur outside of normal working hours
or on weekends; sites should be hoarded wherewsilge; during operations, the engine covers
of generators, air compressors and other powerathanéal equipment shall be closed, and
equipment placed as far away from residential aasgsossible; there will be no excessive idling
of construction vehicles at sites; noise suppresseguipment or systems supplied by
manufacture will be utilized; ensure all vehiclasdaequipment are properly serviced; the
contractor must develop and implement a publicfitation and noise management plan.
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6. Use and Management of Hazardous Materials, fuels,olvents and petroleum
products

The use of any hazardous materials including gdssg oils, fuels and petroleum products shall
conform to the proper use recommendations of tbdymt. Waste hazardous materials and their
containers shall be disposed of in a manner apprdwe the contracting officer. A site
management plan will be developed by the contrattibre operation involves the use of these
materials to include estimated quantities to besuored in the process, storage plans, spill
control plans, and waste disposal practices to ddewed. This plan and the manner of
management are subject to the approval of locdicauty responsible for safety, and waste
management, and the contracting officer.

Elements of the hazardous materials management sicilide: contractor must provide
temporary storage on site of all hazardous or texibstances in safe containers labeled with
details of composition, properties and handlingoinfation; the containers of hazardous
substances shall be placed in an leak-proof casténprevent spillage and leaching; the wastes
shall be transported by specially licensed cared disposed in a licensed facility; paints with
toxic ingredients or solvents or lead-based paailisnot be used; banned chemicals will not be
used on any project.

7. Use and Management of Pesticides

Any use of pesticides shall be approved by theractihg officer and shall conform to the
manufacturers’ recommendations for use and apmitatAny person using pesticides shall
demonstrate that they have read and understooe tbggirements and are capable of complying
with the usage recommendations to the satisfactidhe contracting officer. All pesticides to be
used shall conform to the list of acceptable peltithat are not banned by the relevant local
authority.

If termite treatment is to be utilized, ensure appiate chemical management measures are
implemented to prevent contamination of surroundireps, and use only licensed and registered
pest control professionals with training and knalgle of proper application methods and
techniques.

8. Use of Preservatives and Paint Substances

All paints and preservatives shall only be usechwite approval of the contracting officer.
Information shall be provided to the contractinfjaeir who describes the essential components
of the materials to be used so that an informedrdenation can be made as to the potential for
environmental effects and suitability can be m&sterage, use, and disposal of excess paints
and preservatives shall be managed in conformaiitetie manufacturers’ recommendations
and as approved by the contracting officer. Thetregtor shall provide the contracting officer
with a list of materials and estimated quantitiesbe used, storage, spill control and waste
disposal plans to be observed during the executfaie contract. This plan is subject to the
approval of the contracting officer.
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9. Use of Explosives

Use of explosives shall be at the approval of theviant local authority and shall be supervised
and undertaken by a qualified explosives technicilasting will be limited to between the

hours of 9:00am and 4:00 pm unless specificallyreygx by the local authority and the

contracting officer. Any use of explosives shall permitted only after an explosives

management and blasting plan has been approvedéyelevant local authority and the

contracting officer.

This plan shall include:
A. Description of the explosive agent, charge dpsion, intended use.

B. Site safety plan including:
1. Storage of initiators, booster charges and paiblasting agents
2. Handling precautions to be observed
3. Transport to and from site
4. Security of stored materials
5. Disposal of excess or damaged explosive magerial

C. Analysis of risk to surrounding area and mitigatmeasures to be employed including:
1. Over-pressure event
2. Noise
3. Flying debris
4. Seismic transmission
5. Accidental detonation

D. Name and qualifications for all persons respaedior handling explosive agents
10. Site Stabilization and Erosion Control

The Contractor shall implement measures at theo§ivperations to manage soil erosion through
minimization of excavated area and time of exposfiexcavated areas, preservation of existing
ground cover to the extent possible, provisionpgdraved ground cover. Where excavations are
made, contractor shall implement appropriate st techniques to prevent cave-in or
landslide. Measures shall be approved by the cctiricaofficer.

The contractor must ensure that appropriate eraatrol measures such as silt fences are
installed. Proper site drainage must be implentenfeny drain clogged by construction
material or sediment must be unclogged as soonsslipe to prevent overflow and flooding.
The use of retaining structures and planting webprooted grasses to retain soil during and
after works must be considered. The use of bioreeging methods must be considered as a
measure to reduce erosion and land slippage. Hegle of slopes within limits of soil type.
Balance cut and fill to limit steepness of slopédl.slopes and excavated areas must be
monitored for movement.
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All construction materials, including chemicals, shibe properly stored. The contractor will
establish appropriate erosion and sediment comedsures such as hay bales, sedimentation
basins, and / or silt fences and traps to prevedingent from moving off site and causing
excessive turbidity in nearby streams, rivers, aretk, and coastal waters.

An erosion management plan will be required wheeepotential exists for significant sediment
guantities to accumulate in wetlands, lakes, riwerd nearshore marine systems. This plan shall
include a description of the potential threat, gation measures to be applied, and consideration
for the effects of severe weather and an emergessponse plan.

If works are along coastal marine areas or neaomsiams and river, water quality monitoring
must be done before construction, and at regutanals to determine turbidity levels and other
quality parameters. Construction vehicles and mmach will be washed only in designated
areas where runoff will not pollute natural surfacser bodies.

11. Air Quality
The following conditions apply to work sites foethontrol of air quality including dust control:

» Construction materials such as sand, cement, er @tres should be kept properly
covered.

* Cement should be kept stored within a shed or cwerta

* The sand and fines can be moistened with spraystefr.

» Unpaved, dusty construction roads should compaateddhen wet periodically.

* During interior demolition debris-chutes shall tsd above the first floor.

» Demolition debris shall be kept in controlled aaea sprayed with water mist to reduce
debris dust.

* During pneumatic drilling/wall destruction dust Bhee suppressed by ongoing water
spraying and/or installing dust screen enclosursge

» The surrounding environment (sidewalks, roads)l $leakept free of debris to minimize
dust.

* There will be no open burning of construction / teamaterial at the site.

* There will be no excessive idling of constructia@hicles at sites.

* The bins of all haulage vehicles transporting agate or building materials must be
covered on all public roads.

12. Traffic Management

In the event that construction activities shoulduiein the disruption of area transportation
services, including temporary loss of roadwaysckéges due to deliveries and site related
activities, the contractor shall provide the codtiray officer with a traffic management plan
including a description of the anticipated serwiigruptions, community information plan, and
traffic control strategy to be implemented so asmimimize the impact to the surrounding
community. This plan shall consider time of day fdanned disruptions, and shall include
consideration for alternative access routes, adoesssential services such as medical, disaster
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evacuation, and other critical services. The plaalde approved by relevant local authority and
the contracting officer.

Elements of the traffic management plan to be dperl and implemented by contractor shall
include: alternative routes to be identified ire tinstance of extended road works or road
blockages; the public to be notified of all distamice to their normal routes; signposting,
warning signs, barriers and traffic diversions mhestclearly visible and the public warned of all
potential hazards; provision must be made for #fe passages and crossings for all pedestrians
where construction traffic interferes with their rmal route; there must be active traffic
management by trained and visible staff at theaitalong roadways as required to ensure safe
and convenient passage for the vehicular and peglegublic; Adjustment of working hours to
local traffic patterns, e.g. avoiding major trangpactivities during rush hours or times of
livestock movement .

13. Management of Standing Water

Under no circumstances shall the contractor pethmt collection of standing water as a
consequence of contractor activities without therayal of the contracting officer and
consultation with the relevant local environmeritalth authority. Recommendations from that
local authority on how to manage and treat the dstenwater must be implemented. The
condition of the standing water must be monitorgdHe contractor to ensure that it does not
present itself as a breeding ground for any pestis as mosquitoes.

14. Management of Solid Wastes -trash and constructiodebris

The contractor shall provide the contracting offiegéth a solid waste management plan as part
of a site waste management plan that conforms @ostiid waste management policies and
regulations of the relevant Saint Vincent and tlen@dines authority. Under no circumstances
shall the contractor allow construction wastesdouaulate so as to cause a nuisance or health
risk due to the propagation of pests and diseas®nge The site waste management plan shall
include a description of how wastes will be storaullected and disposed of in accordance with
current law. Additionally the contractor shall pide for the regular removal and disposal of all
site wastes and provide the contracting officehwitschedule for such removal.

15. Management of Liquid Wastes

The contractor shall provide the contracting offiagth a liquid waste management plan as part
of a site waste management plan that conformsetoviste management policies and regulations
of the relevant Saint Vincent and the Grenadindbhaaity. Under no circumstances shall the
contractor allow construction related liquid wastesaccumulate on or off the site, or to flow
over or from the site in an uncontrolled mannetoocause a nuisance or health risk due to its
content. The site waste management plan shalldeciudescription of how these wastes will be
stored, collected and disposed of in accordanch wutrent law. Additionally the contractor
shall provide for the regular removal and dispadadll site wastes and provide the contracting
officer with a schedule for such removal.
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Specific elements of the contractor’s liquid wastanagement plan shall include: contractor to
abide by all pertinent waste management and piigladth laws; waste collection and disposal
pathways and sites will be identified for all majwaste types expected from demolition and
construction activities; construction and demolitivastes will be stored in appropriate bins;
liquid and chemical wastes will be stored in appiaip containers separated from the general
refuse; all waste will be collected and disposedmperly in approved landfills by licensed
collectors; the records of waste disposal will baintained as proof for proper management as
designed; whenever feasible the contractor willsee@nd recycle appropriate and viable
materials (except asbestos); construction relatgeddl wastes must not be allowed to accumulate
on or off the site, or to flow over or from theesiin an uncontrolled manner or to cause a
nuisance or health risk due to its contents.

16. Special Condition - Management of Medical Wastes

In the event that the contractor discovers medwastes, the contractor shall provide the

contracting officer with a medical waste managenmah as part of a site waste management
plan that conforms to the waste management poliares regulations of the relevant Saint

Vincent and the Grenadines health and waste mareagesmthorities. The plan shall include a

description of how these wastes will be storedlectéd and disposed of in accordance with
current law. The contractor must ensure that ages handling medical wastes are provided
with proper protective clothing. All medical wastesist be secured in specially labelled and
sealed containers, and disposed of according avast local legislation at specified disposal

sites. Medical wastes must be kept separate fremottier waste streams on site.

The waste management plan provided by the contramist ensure that all persons handling
medical wastes are provided with proper proteatieéhing. All medical wastes must be treated
as hazardous. All medical wastes must be secuarsgecially labeled and sealed containers
separate from other wastes streams. All medicalesasust be disposed of according to
relevant local legislation at specified dispostdsi

17. Special Condition - Management of Asbestos

In the event that during the course of work aaggitthe contractor discovers asbestos as part of
the existing site that requires stabilization aechoval, the contractor shall contact the relevant
local authorities and the contracting officer imnagely. If work has already commenced, all
work in the area must stop immediately. An asbestasagement plan must be prepared by the
contractor and approved by the relevant local heafid waste management authorities and the
contracting officer describing how this materialllwie stored, collected and disposed of in
accordance with current law, and identifying theraped experienced professional who will
undertake this work. The plan must include:

» Description of the issue and extent of contamimatio
» Site safety measures

» Stabilization techniques to be employed

» Storage and transport plan

* Approved disposal procedure
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* Worker awareness and training

In preparing the plan, the contractor should liaigéh the relevant local health and waste
management agencies to ensure that the adequ#oy measurements being proposed.

Site management shall consist of enclosing relesactions of the site with appropriate material
by the contractor. Where possible the asbestogtatatation must be appropriately contained
and sealed to minimize exposure, and any asbdsatidoe marked clearly as a hazardous
material. Stabilizing friable asbestos will be dgrior to removal (if removal is necessary) and
it will be treated with a wetting agent to minimiasbestos dust. Asbestos will be handled and
disposed by skilled & experienced professionalagisippropriate PPE (personal protective
equipment) such as respirators and tyvec suiteshwill be provisioned to workers to protect
them and prevent contamination with asbestos fibRespiratory protection together with
measures to prevent the contamination of clothmjinadvertent transport of asbestos fiber off-
site shall be provided to all exposed workersasliestos material is to be stored temporarily, the
wastes should be securely enclosed inside closgdioments and marked appropriately.
Security measures must be implemented against wrdzed removal of asbestos from the site.
No removed asbestos will be reused.

18. Special conditions - Water Pipeline Installation

The Contractor shall utilize the following measuteanitigate potential environmental, health
and safety impacts during the construction andallaiton of the water pipeline:

» Trenching Soil stockpiling will be done in designated aredongside the trench using
piles no higher than 2 meters, convex in shapeJa@ated so as to minimize disturbance
and hazard to passers-by or traffic. The contrashall ensure that stockpiles do not
cause damming of water or runoff, or that suchlgibes are themselves not washed
away.

» Dewatering. Removal of water from trenches shall be doneuchsa manner to prevent
the discharge of mud or sediment into any waterypodthe creation of standing water
bodies on lands outside the work area.

* Dust Control. During dry periods when dust is a nuisance itllsha mitigated by
spraying of water onto work surfaces along the Ipipework area. Dust shall not be
allowed to travel outside of the work zone.

» Traffic Control For all works alongside roadways, appropriatietgasignage and
barriers shall be used to ensure the safety offaotytraffic or vehicular traffic. If the
trench is exposed to foot or vehicle traffic appraie restrictive barriers, taping, and
warning signage shall be used. Traffic shall betrmdled and stopped as necessary on
public thoroughfares in accordance with good sapeictice and national requirements.
Trenches or equipment exposed to public access #eistlearly demarcated and
restricted to public access. Mud and sand broogtd paved public access roads shall
be washed and cleared daily.
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» Safety Plan. The Contactor will prepare a Health and SafegnRu&hich shall include
emergency response and first aid procedures, aessemaining suitable to the tasks
being conducted, vehicle and equipment safety prows, and personal protective
equipment information. The contractor will provitdard hats, work boots, protective
eyewear and gloves to workers and will ensurettiet are used by workers on the job.

* Vegetation and Topsoil Clearing If any vegetation or brush is cleared, or topsoi
removed, it shall be done in such a way as to ada@tiurbance or effects outside the
established work area. Herbicides or burning matybe used to dispose of any cleared
vegetation, rather such vegetation must be chipgle@dded, and dispersed in approved
areas or hauled to an approved landfill. Shoulthdabe encountered work will cease
until such fauna have been safely relocated. ¥fagricultural land is crossed, topsoil
shall be stored separately and replaced by sprgadirihe land surface upon completion
of work.

» Access RoadsNo new access roads will be opened, only existiaglways will be used
for all the entry and exit of materials and equipirte and from the work zone.

* Work Areas. Contractor will delineate approved work areasdlbractivities including
excavation, stockpiling, access, equipment placérdanng excavation, and materials
storage. Such work areas are subject to approyalhe contract manager and/or
supervising engineer, and Contractor may use drdgd lands for which approval and
access has been provided by the contracting officéfor supervising engineer. Any
rental, use or acquisition of lands from privatetiea is not permitted without previous
notification to and express written approval by R8IMPU through application of
relevant World Bank Policy.

* Vehicle and Equipment Fuelling and Maintenana&ll gasoline and diesel filling, oll
changing, and maintenance of vehicles and equipmwiditbe done outside of the project
area at established facilities. If fuel trucks arged they will have adequate safety
equipment and fire extinguishers, be free of leaksl be fitted with appropriate
dispensers, and have spill kits and absorbent rateeady to retrieve any leaked or
spilled fuels. No fuel, new oil or waste oil wile stored on the work site, and vehicles
will not be washed on the work site or in adjaceias.

19. Special conditions — works in Forest Reserves
For any work in a designated Forest Reserve, tl@ximg will apply:

* There must be no unnecessary clearing of natuggdtagon.

» Avoid the use of herbicides or other chemicals.

* Any works to be undertaken in a protected foresaanust be done under the supervision
of a representative of the Forestry Department.

» The contractor must ensure that any work undertakéme forest reserve must be done
by manual means.

* There must be minimal impact to flora and faunthanforest area.
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» All recognized natural habitats, wetlands and poteie areas in the immediate vicinity of
the activity must not be damaged or exploited.

» The contractor must ensure that all staff will biec8y prohibited from hunting, foraging,
logging or other damaging activities.

* A survey and an inventory shall be made of largedrin the vicinity of the construction
activity, large trees shall be marked and cordafédith fencing, their root system
protected, and any damage to the trees avoided.

* There will be no unlicensed borrow pits, quarriesvaste dumps in protected areas.

* Upon completion, all wastes must be immediatelyaesd out of the forested area.
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APPENDIX 9.
DISCLOSURE WORKSHOP / PUBLIC CONSULTATION

List of Participants Attending the Multi-stakehold@onsultation

Names Agency

Jennifer Cruickshank-Howard Fisheries Division
Janeel Miller-Findlay Environmental Management Department
Marcelle Edwards —John Central Planning
Claudette Alexander National Security
Abena White National Parks
Anthony Bowman Ministry of Housing
Richard Macleish Central Planning
Cecil Harris Central Planning
Patrick Rodrigues Central Planning
Fitzgerald Providence Forestry Department

Key input, concerns, observations.

The participants felt that the draft EMF was a getadt to a document that can become a
national tool. There were some concerns aboutrtieuat of narrative. Persons would like to
see more checklist and tables with guidelines aad practices. There were some concerns
regarding guidelines for and assistance to con#slzontractors in terms of environmental
expectations, regulations and national goals.

Participants felt that there should be some wayetphing consultants/contractors address
cultural and traditional issues and attitudes.dsvelt that the EMF should address economic
issues as a mitigation measure.

There was a request for information on floodingegithe events of the last three years.

In responding to these concerns some best pradoc&lA are included in Appendix 4 with the
expectation that the information will be append®the contract clause.

Pagel05o0f 107



Major conclusions, results

There is a call for a modified (more condensedyuasive) EMF for regular use by planners,
regulating agencies and developers. The EMF wadiZed based on inputs from the national
workshop and comments on the draft by the WoddkB The inputs from the colleagues at the
Bank were very instructive in giving shape to tims&l product. Unfortunately, the contract
arrangement and time frame did not allow for thestidtant to address all of the suggestions and
recommendations from the Bank. The suggestionadudrtessed relates to inclusion of additional
information addressing the December floods.
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APPENDIX 10
Redisclosure

St Vincent and the Grenadines suffered severesiméreture damage from a storm event on
December 2% and 2%' 2013. Subsequent aid assistance allowed for thansion of the scope
of work to be included in the sub project portfatiovered by this EMF. This increased scope is
listed as follows:

* North River Bridge - Kingstown

* North River channel protection

* South River channel protection — Kingstown
* Coulls Hill road improvement

* Belle Isle road improvement

e Sans Souci coastal protection works

Project descriptions have been added to the EMFpanjdcted impacts included in table 3a in
Section 4.1. The revised EMF will be circulatedworkshop participants listed in Appendix 9
and hosted on the project's home page on the goartis website, gov.vc. Notice of the
revised sub projects are to be advertised in tb& leewspapers.
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