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Agenda

A presentation by Wood.2

• IWEco Introduction and Project Overview

• Overview of the minerals sector in St Kitts & Nevis

- Sand and aggregates in St Kitts and Nevis: supply 

& demand

- Future supplies and extraction

• Policy & legislation context

- Assessment of current legislation and control

- Recommendations for improvement

• Good practice for environmental management

- Minimising the environmental effects of quarrying 

and sand mining



Training approach

A presentation by Wood.3

• We want today to be as interactive as possible

• We have plenty of material to present … but this isn’t 

death by PowerPoint!

• There will be practical examples and discussion … but 

there will not be a test!

• What we want from you:

- Questions

- Interjections

- Discussion

• We want today to be both informative and enjoyable!



Training approach

A presentation by Wood.4

Training Content

• Overview of the minerals sector in St Kitts & 

Nevis

- Sand and aggregates in St Kitts and Nevis: 

supply & demand

- Future supplies and extraction

• Policy & legislation context

- Assessment of current legislation and control

- Recommendations for improvement

• Good practice for environmental management

- Minimising the environmental effects of 

quarrying and sand mining

Who are you and what do you want to learn?

• Introductions

• What are you hoping to get out of this training?



IWEco Introduction & Project 
Overview

A presentation by Wood.6



Project objectives

A presentation by Wood.7

• Project timeline and objectives impacted by COVID

• Core project objectives cover:

- Analysis of sand and aggregates supply and 

demand

- Assess alternative sand sources

- Examine existing regulations and develop policy 

recommendations

- Prepare good practice guidelines for sound 

environmental management and mitigation of 

quarrying and sand mining activities

- Training and engagement to disseminate project 

outcomes



St Kitts and Nevis Minerals 
Sector Analysis 

A presentation by Wood.8



Minerals sector analysis

A presentation by Wood.9

• Overview of existing operations

• Sand & aggregates demand analysis

- What do you need in the future?

• Materials balance analysis

- What you’re currently producing/supplying and 

consuming/demanding

• Future supply

- What is currently available and available in the future?

• What underlying outputs does everyone want from this section?



St Kitts sites

A presentation by Wood.10

• Canada Estate Aggregates Quarry – Operated 

by the Public Works Department (PWD)

• Lodge Ghaut Sand Mine - Administered by the 

PWD and primarily operated by St Kitts 

Masonry Products

• Beaumont Ghaut Sand Mine – Unknown 

operator

• Belle Tete Bay Sand Mine - Administered by 

the Government of St Kitts PWD

• Lower Wash Ghaut - Former ghaut mining site

• Upper Wash Ghaut Canyon - former ghaut

mine site 

• Fahies Ghaut - potential sand mining prospect

• Sandy Point - potential sand mining prospect

• La Valle - potential sand mining prospect

• New Guinea - potential sand mining prospect



Nevis sites

A presentation by Wood.11

• New River 1 Aggregates Quarry – Operated by 

the NHLDC

• New River 2 Aggregates Quarry – operated by 

Lefco

• Indian Castle 1 Aggregates Quarry – operated 

by Mr. Alpheus Brookes

• Indian Castle 2 Aggregates Quarry – operated 

by Mr. Miguel Mills

• Batchelor’s Estate Sand Mine – Unknown 

operators but thought to be primarily operated 

by the NHLDC

• Liburd Hill former aggregates quarries 

• Small illegal mine site known as the ‘Grand 

Canyon’ south of the Brooks quarry at Indian 

Castle; and

• Illegal mine site near the mouth of the ghaut

south of Mr. Brooks’ quarry at Indian Castle.



Canada Estate

A presentation by Wood.12

• Operated by the Public Works Department (PWD) 

• Approximate area of 36 ha

• Sole source of domestic aggregates on St Kitts and 

provides all aggregates used in PWD projects

• Aggregates processed by two main crushing plants. 

‘Zenith’ (0.75” stone) and ‘Goliath’ (1.5” stone)

• Crusher dust bi-product a key a product supplied to 

SKMP for use in concrete block

• Supplier of aggregate to SKMP for ready mix concrete 

• Supplier of rock feed to Contec who operate a crusher 

on-site for use in concrete and dust in concrete blocks

• Rock & Dirt operate a variety of crushers on-site and 

were the primary contractor for the Old Road Bay road 

scheme

• A number of smaller construction firms and private 

customers also purchase aggregate from the PWD



Lodge 

A presentation by Wood.13

• Located in the valley of lower Ottley’s Ghaut and 

comprises an extensive cut along the right bank

• Mining at Lodge commenced relatively recently 

when Wash Ghaut closed several years ago

• PWD owned but majority of sand purchased by 

SKMP who operate their own equipment at 

Lodge

• Desirable for PWD to assume full operational 

control but resources needed for plant and 

employees

• Extraction only Mon-Tue and sand is hauled to 

the top of the access track (unattended) where it 

is stockpiled

• Lodge is not tightly controlled and difficult to 

confirm exact volumes of sand leaving Lodge 

• Truck drivers could feasibly declare each load as 

19 yd3 whereas they could carry as much as 21 

yd3 per load



A presentation by Wood.14Lodge Timeline



Beaumont

A presentation by Wood.15

• Located in the north of St Kitts by the old rack track 

with unknown operators

• The operation was not known until Nov 2021 having 

been identified by a local truck driver who hauls sand 

from Beaumont to Contec

• Contec confirmed that Beaumont was their primary 

source of sand for use in the manufacture of ready-mix 

concrete and concrete blocks

• little was known about estimates of quantities of sand 

being mined but estimates of likely rates of supply to 

Contec have been made based on known or estimated 

rates of concrete and concrete block production

• Extent of excavations quite small and the sand is good 

quality (less wastage than Lodge)

• Thought to provide a reasonably extensive resource, it 

is considered that this site, if effectively licensed, 

managed and operated



Belle Tete

A presentation by Wood.16

• Located on the west coast of St Kitts since at least the 

early 2000’s.  By 2004 the area was extensively mined 

but now revegetated with pools

• Operated by PWD as per Lodge 

• No visual basis for determining the amount of sand 

being removed from Belle Tete

• The main customers for bay sand are small building 

companies, primarily for base sand

• Extraction now limited to the foreshore, but this is no 

longer sustainable

• Accessed via a long track in very poor condition with 

deep ruts and significant erosion.  

• The beach naturally accretes and there used to be a 

high sand bank which has now been removed with 

likely longshore ramifications in terms of causing net 

beach erosion along Pump Bay has been observed over 

the last decade or so



Demand Analysis

A presentation by Wood.17



A presentation by Wood.18

Demand Modelling

• Based on materials composition 

analysis and driven by development 

statistics – based on issued building 

permits

• Note, sand comprises bay, ghaut and 

crusher dust

• General accurate simulation of 

materials balances

• Cement consumption in St Kitts and 

Nevis underestimated, as was the case 

for the materials balance

• Model provides excellent basis for 

testing future development scenarios 

in terms of associated sand and 

aggregates requirements



Materials Balance Analysis
Understanding current baseline supply and demand based on 
production and consumption data

A presentation by Wood.19



Materials Balance Data & Information

A presentation by Wood.20

• Canada Estate production data (stone and crusher fines) covering the period 2007-2020

• Canada Estate boulder supply, to include major road realignment/improvement and coastal protection schemes at the 

Fisheries (Old Rd) and Old Road Bay, and upcoming major projects planned at New Guinea, Fortlands and Bay Road;

• Lefco operated (New River 2) quarry production information gathered during an interview with Robelto Liburd (Apr 

2021) and in a meeting with Percival Lisowski (Nov 2021)

• Nevis Housing & Land Development Corporation (NHLDC) operated quarry production data

• Import and export data from SK&N Customs Dept., St. Kitts Sea Port Cargo Throughput (2010 to 2019), online data from 

the St Kitts & Nevis, Department of Statistics, Ministry of Sustainable Development, and United Nations Comtrade data

• SKMP data gathered (Nov 2021) and provided in Dec 2021 to include concrete block production data 2018-2021, ghaut 

sand consumption (from Lodge) 2018-2021, concrete block and ready-mix concrete composition data

• PWD test lab results (specific gravity and sieve analysis) of Canada, Lefco and NHLDC stone, and Lodge ghaut sand

• PWD beach sand supply (from Belle Tete) and ghaut sand supply (from Lodge) 2011-2020

• Anecdotal data on supply of ghaut sand from Beaumont to Contec

• Anecdotal Contec concrete and concrete block production rates

• A number of other assumptions made relating to specific gravities and unbulked unit weights of materials, concrete and 

concrete block composition, based on research and interviews



A presentation by Wood.21



A presentation by Wood.22



A presentation by Wood.23

St Kitts Sand Sources 

• Lodge still the main source of sand on St Kitts (40%)

• Beaumont is assumed to provide approximately 20% of 

sand on St Kitts, the same proportion as crusher dust

• The sensitivity of St Kitts sand supply to Lodge is clear and 

alternative solutions needed urgently

Nevis Sand Sources 

• If assumptions about Batchelor’s are correct then provides 

a significant portion of sand on Nevis (47%) but the extent 

of the resource is unknown

• Batchelor’s need to be legally formalised and the full extent 

of the resource investigated



A presentation by Wood.24



A presentation by Wood.25

Potential Future Sand Mine Opportunities (Nov, 2021) 

• Previously (Nov, 2021), six potential future 

sand mining opportunities were identified

• Baker’s Ghaut, Tabernacle and St Paul’s 

were rejected due to residential proximity

• Convent Bay was rejected because of 

nearby recent tourism developments

• Newton Ground also rejected as there 

remain aspirations to develop that area 

for tourism and leisure purposes

• Belle Tete (now referred to as La Valle) was 

taken forward (Note, this is inland and not 

the known bay sand site)



A presentation by Wood.26

La Valle (Belle Tete) 



A presentation by Wood.27

Potential Future Sand Mine Opportunities (Jul, 2022)



Summary & Recommendations

A presentation by Wood.28

• Detailed materials balance produced based on extensive datasets and data processing methodologies.  This has served 

to identify baseline rates of annual average sand and aggregates consumption critical for future planning.

• Demand modelling provides an invaluable tool for future develop planning with respect to planning for associated sand 

and aggregates use, as well as cement imports

• Quarry life at Canada Estate has been shown to be significant such that the PWD may not have to be concerned with 

identifying a new primary source of aggregates until well into the next century.

• A number of potential future sand mining opportunities have been identified that could provide a relatively long-term 

solution to the impending closure of the Lodge ghaut sand mine.  

• It is important that the Beaumont operation is better understood and harnessed, possibly by way of attempting to form a 

partnership therewith to ensure that Beaumont can be run effectively and responsibly in accordance with appropriate 

consents and permits.

• The other potential sand mining options at La Valle, Sandy Point and New Guinea require further investigations as they 

could, individually, or in combination, serve to augment the supply from Beaumont and help maintain the supply of sand 

into the next century.

• Our analysis of sand import options concluded that, potentially, if the supply of ghaut sand from Lodge was to stop (and 

assuming no other sources were possible), then the shortfall may not be easily met by current sources and, in particular, 

that sand importation may not necessarily be able to be scaled up.



Policy and legislation review and 
recommendations

A presentation by Wood.29



Purpose of the policy and legislation review

A presentation by Wood.30

• Study objectives:

- Identify and review existing legislation and 

policy landscape relevant to the development 

and operation of the minerals industry

- Examine the institutional structures across the 

islands within which the regulation of existing 

quarrying activity, and the planning for future 

activity, must operate

- Recommend improvements for the robustness 

and effectiveness of the regulation and 

management of quarrying activity

• Key questions:

- Are appropriate provisions in place?

- Can they be applied effectively?

• How can we test whether policy and 

legislation is effective?

- UNCLE principle

U nambiguous

N eccesary

C lear

L awful

E nforceable



Policy and regulation review

A presentation by Wood.31

• Review of existing legislation and policy 

landscape

- Policies that have a direct or indirect 

bearing on the development and 

operation of the minerals industry

• Understand the provisions and controls 

that are in place

• Identify any gaps or shortcomings in the 

current landscape
St Kitts Specific Legislation & Regulation

St Kitts Development Control & Planning Act 2002

National Legislation and Regulation

National Conversation and Environment Protection Act 1987

International Environmental Agreements

UN Convention 

on Biological 

Diversity

UN Framework 

Convention of 

Climate Change

UN Convention 

to Combat 

Desertification

UNEP Cartagena 

Convention



National Conservation and Environmental Protection Act 1987

A presentation by Wood.32

• Sets out the provisions for better management and development of the natural 

and historic resources for the purpose of conservation:

- Measures to protect the coastal and terrestrial environment, including:

• Prevention of sand mining from the foreshore or coastal zone without a permit

• Restriction on quarrying/mining of sand, stone or gravel without an application to the 

Minister setting out proposed extraction area, use of material and volume to be extracted

- Measures to protect soil resources and soil conservation

• Identification and protection of critical watershed areas and natural drainage systems

• Protection of ghuats from removal, damage or pollution, including the restriction on the 

extraction of sand from ghauts

- Provision for persons contravening the act to be punished by fine (up to 

$10,000) or imprisonment (up to 1 year)



St Kitts Development 
Control & Planning Act 
2002

A presentation by Wood.33

• Provision for the orderly and progressive 

development of land, as well as protection of the 

environment

- Establishment of a Development Control and 

Planning Board

- Requirement to seek planning consent for 

development

- Provision for requiring Environmental Impact 

Assessment for all major projects, including 

for mining proposals



Environmental Impact Assessment Framework

A presentation by Wood.34

National Conservation and Environmental Protection Act

Stage 1
Submission of project application for in-

principle approval

• Responsible: developer(s)

Stage 2
Screening of project application for 

environmental concerns

• Responsible: Dept. Phys. Planning

Stage 3
Submission of terms of reference for 

Environmental Impact Assessment

• Responsible: developer(s)

Stage 4
Acceptance of terms of reference for 

Environmental Impact Assessment

• Responsible: Dept. Phys. Planning

Stage 5
Completion of Environmental Impact 

Assessment

• Responsible: developer(s)

Stage 6
Submission of Environmental Impact 

Assessment report

• Responsible: developer(s)

Stage 7
Review of EIA report and notification of 

decision

• Responsible: Dept. Phys. Planning

Stage 8
Implementation and monitoring

• Responsible: developer(s)



Cross-check against UNCLE principles

A presentation by Wood.35

U nambiguous

N eccesary

C lear

L awful

E nforceable

• Purpose of relevant legislation and policy is unambiguous

• Clarity of relevance of quarrying/sand mining activity 

• Regulation of environmental impacts of new activities is 

necessary and incorporated within development planning

• Requirements of legislation relevant to quarrying and sand 

mining are clearly written and easy to understand

• Legislation is passed and lawful by definition (!)

(this check is for new legislation)

• How enforceable are the requirements of NCEPA and EIA 

guidelines?



Gap analysis

A presentation by Wood.36

Sufficient provision to regulate both existing and new activities

New 

activities

• EIAs need to become a more 

meaningful part of the 

development control process for 

new quarries / sand mining

• Gap in supporting information on 

good practices for environmental 

mitigation

Existing 

permitted 

sites

• Gap in provision to allow regulation 

of existing sites if original 

environmental controls were 

bypassed

• Engagement with operators to 

ensure appropriate environmental 

controls will be more effective than 

more heavy-handed approaches

Existing 

“illegal” 

sites

• Whilst sites fall outside the reach of 

legislation, they do not highlight a 

gap – they have not been permitted

• Stronger enforcement approach 

more appropriate to bring into line 

with EIA requirements and ensure 

appropriate environmental controls



Policy and legislation recommendations

A presentation by Wood.37

Recommendation 1

It is not necessary to create 

additional legislation or policy

• Existing legislation provides 

sufficient coverage of powers

• Further development and 

enhancement of environmental 

legislation through update of NCEPA 

and Nevis Physical Development 

Plan will further reinforce and 

strengthen this position

Recommendation 2

Greater clarity is needed on 

conditions required for effective 

environmental management of 

quarrying and mining activity

• Although there is sufficient provision 

for control in existing legislation, the 

powers to enforce EIAs are not 

supported with strong guidelines

• Examples of good practice and 

appropriate mitigation measures to 

be applied can support more 

effective implementation of controls

Recommendation 3

Enhanced guidance on good practice 

should be used to support more 

effective intervention on 

environmental management

• For new sites, or extensions to 

existing sites, EIA requirements 

should be applied as part of 

permitting process

• For existing permitted sites, a review 

of environmental management 

should be undertaken

• For “illegal” sites, effort should be 

made to bring these within 

regulatory control via an EIA



Good practice for environmental 
management of quarries and sand 
mining sites

A presentation by Wood.38



Aims of good practice

A presentation by Wood.39

• Support the better management of the natural 

resources of St Kitts and Nevis, in line with NCEPA

• Provide a reference point for Environmental Impact 

Assessment and the agreement of measures to be 

applied to new or existing sites

• Be practical and applicable to St Kitts and Nevis

- Putting generic good practice into a practical 

Caribbean context

- Recognising the challenges of minerals 

development in small island states



Environmental management principles

A presentation by Wood.40

The mitigation hierarchy

Avoid Minimise Restore Offset

• Anticipating and 

preventing adverse 

impacts

• Reducing the 

duration, intensity 

and significance of 

impacts

• Repairing 

environmental 

damage or 

degradation

• Compensating for 

residual impacts

• Achieved through 

early planning, site 

selection and design 

to avoid impact 

creation

• Mitigation measures 

developed in site 

design to address 

impacts that cannot 

be avoided

• Addressing the 

impacts where 

damage has already 

occurred

• Accepting adverse 

outcomes and 

compensating with 

improvement 

elsewhere



Environmental management principles

A presentation by Wood.41

Iterative application of the mitigation hierarchy through design

It
e
ra

ti
v
e
 d

e
si

g
n

 i
m

p
ro

v
e
m

e
n

t

Avoid Minimise Restore Offset
Initial

Design

Improved

Design

Final

Design

Design development

to avoid and mitigate impacts

Further development to increase 

avoidance and mitigation

Need for restoration and 

offsetting minimised



From theory to practice

A presentation by Wood.42

Ensuring that concepts are clear and can be translated into practice

Theory Practice

• We will explain the principles 

of good practice

• What is the environmental 

outcome that we are trying to 

achieve?

• What are the measures that can 

be used to achieve that 

outcome?

• How do they operate?

• Application of those 

principles in practice is what 

actually delivers results

• How can measures be applied 

in a Caribbean context?

• Where are good practices 

already being deployed?

• How could action be taken at 

the active sites across St Kitts 

and Nevis?



Key considerations for environmental management

A presentation by Wood.43

Two groups of important considerations to achieve environmental outcomes

Definition of site and activity

• Definition of proposed extraction area

• Duration of extraction activities

• Volume to be extracted

• Depth of working

• Phased working

• Topsoil and subsoil preservation

• Geotechnical considerations and facing 

angles

Environmental considerations

• Site runoff and surface drainage 

management

• Pollution control

• Groundwater protection

• Waste management

• Dust suppression

• Noise

• Landscaping, restoration and aftercare



Key considerations for environmental management

A presentation by Wood.44

• Clear definition of the site and activity proposed 

is a fundamental foundation for managing 

environmental impacts

• A requirement of the National Conservation and 

Environmental Protection Act (NCEPA)

Two groups of important considerations to achieve environmental outcomes

Definition of site and activity Environmental considerations

Avoid Minimise

• Environmental considerations to mitigate impacts

• Would normally be expected to be considered as 

part of an Environmental Impact Assessment 

under Development Control and Planning Act

Avoid
Mini-

mise



Site & activity definition

A presentation by Wood.45

• Definition of the site and activity is the core 

foundation for managing environmental impacts

- If the activity that you are trying to manage isn’t 

clearly bounded, you can’t manage it effectively

- Clear definition of the scope and scale of a site 

and the mining/quarrying activity provides the 

basis for defining environmental mitigations

• Applicable to both new sites and existing activities

- New proposals: clear definition of what is being 

proposed and what is permitted

- Existing activities: ensuring that limits and 

boundaries are clear and understood

- “Illegal” sites: bringing activity within scope of 

regulation and defining the permitted activity



Site selection and definition

A presentation by Wood.46

• When considering a proposal for a new site we should be looking at an 

iterative approach to site selection and definition to avoid adverse 

impacts to the greatest possible extent

• Three key elements to consider:

- Site selection: ensuring the location of the site is appropriate and 

minimises impacts on the environment and on nearby land uses

- Site access: ensuring that the means of access to the site does not 

cause adverse environmental impacts or affect nearby land uses

- Site definition: setting the limits to the physical extent of the site, the 

duration of activity and the volume to be extracted

What should we be considering when a new site is proposed?

Site 

selection

Site access

Site 

definition



Site selection

A presentation by Wood.47

A framework for considering potential effects

Receptors
The things that could be affected

Effects
The things that could affect the 

receptors

• Social receptors

• Local residents & residential 

properties

• Local businesses & 

properties

• Economic receptors

• Other land uses and activity

• Infrastructure receptors

• Roads, rail, etc

• Environmental receptors

• Surface runoff

• Pollution

• Visual impacts

• Noise

• Dust / air quality



Site selection

A presentation by Wood.48

• Objective of site selection is to avoid impacts on 

receptors as much as possible

• Appropriate separation of extraction activity from 

nearby land uses

- Buffer areas to ensure distance and avoid impacts

• Siting of activities with respect to environmental 

receptors

- Avoiding ghauts and surface drainage pathways

• Avoiding potential for adverse impacts

- Minimising dust, noise and visual impacts



Site access

A presentation by Wood.49

• Sites can often be located some distance from 

primary roads and transport routes

- Consideration must be given to how the site is 

accessed and the impacts that this might have

• Impacts of changes in traffic movements

- Increased traffic

- Suitability of roads to take heavy vehicles

- Dust and noise impacts

• Environmental considerations, notably drainage and 

pollution control

• Ability for tracks to be well maintained



Site definition

A presentation by Wood.50

• A clear definition of the site and activity proposed is 

essential to be able to identify, control and manage 

environmental impacts:

- Definition of the proposed extraction area – there 

should be no ambiguity over the area for which 

permission has been granted

- Duration of activities – a time limit on the duration 

of activities provides a control point of cessation of 

activities

- Volume to be extracted – the workable volume 

should be assessed and a limit put on the total 

volume to be extracted from the site

• All of these can be amended and extended – but a 

clear definition brings control and allows change to be 

managed



Practical example: Canada Estate

A presentation by Wood.51

• Site constraints:

- Surface drainage and runoff

• Ghaut constrains norther extent of working

- Cultural heritage

• Eastern extent limited by St Kitts and

- Visual impact

• Southern boundary limited to ridge line, protecting 

Basseterre valley landscape from averse visual impacts

- Land ownership

• Western boundary constrained by land ownership

• Clear definition of site boundary helps to 

avoid and control the potential for adverse 

impacts on local receptors



Exercise – how would we 
define the site limits at 
Beaumont?

A presentation by Wood.52



A presentation by Wood.53

Current area being 

worked

Site compound

What are the physical 

constraints?

What are the receptors that 

could be affected?

What other issues could be 

relevant to constrain the site 

boundary?



Site definition checklist

A presentation by Wood.54

Site definition Details to be considered

Definition of site area and 

surrounding receptors

• Map(s) of the site identifying the following:

• Land ownership and landowner permissions for extraction

• Boundary of the area to be extracted

• Any ancillary proposed developments (e.g. site buildings, etc)

• Adjacent sites and all dwellings or other developments within 1km of the site

• Key environmental receptors in the vicinity of the site, e.g. ghauts, ponds, etc

Description of extraction 

approach and volumes to be 

extracted

• Description of the material to be extracted

• Description of the method of extraction and any ancillary processes, including the equipment to be 

used

• Total and annual tonnage of excavation

• Maximum extent and depth of excavation

Description of site access • Plans for the means of accessing the site

• Description and design of any new access roads/tracks

• Assessment of traffic volumes and impacts of additional traffic on existing roads and neighbourhoods



Key considerations for environmental management

A presentation by Wood.55

Two groups of important considerations to achieve environmental outcomes

Definition of site and activity

• Definition of proposed extraction area

• Duration of extraction activities

• Volume to be extracted

• Depth of working

• Phased working

• Topsoil and subsoil preservation

• Geotechnical considerations and facing 

angles

Environmental considerations

• Site runoff and surface drainage 

management

• Pollution control

• Groundwater protection

• Waste management

• Dust suppression

• Noise

• Landscaping, restoration and aftercare



Surface runoff & drainage

A presentation by Wood.56

• Quarrying and mining activities have significant 

potential to adversely affect surface runoff and 

drainage

- Mobilisation of sediment, leading to downstream 

issues

- Pollution vector, mobilising pollutants and carrying 

them off-site

• Effective drainage and sediment capture is a 

fundamental requirement for all sites:

- Drainage and erosion control

- Water storage and sediment control

- Water quality and pollution control



Surface runoff & drainage

A presentation by Wood.57

• Environmental impacts linked to effects on surface 

runoff and drainage are potentially the most 

significant impacts from quarrying and sand 

mining in St Kitts and Nevis

- Hydrological regime characterised by short-

duration, intense rainfall events

- Rapid runoff with high capacity to mobilise and 

transport sediment

- Steep slopes and high-gradient ghaut channels

• Environmental receptors are sensitive to increased 

sediment delivery

- Inland ponds and important habitats for birds and 

other wildlife

- Nearshore marine environment and coral reefs



Surface runoff & drainage

A presentation by Wood.58

• Three main issues to be managed:

• Practical Example – New River 2 (Nevis)

• Practical Example – New River 2 (Nevis)

• Practical Example – St Kitts Masonry Products (St Kitts)

1. Proximity of excavations to ghauts

2. On-site drainage control

3. Impacts on downstream water bodies



Surface runoff & drainage

A presentation by Wood.59

1. Proximity of 

excavations to 

ghauts

2. On-site drainage 

control

3. Impacts on 

downstream water 

bodies

• Excavations that extend close to ghauts can create significant runoff risks

• Potential for flooding where ghauts could flow into quarries

• Potential for erosion and sedimentation where quarry runoff enters ghauts



Practical Example: New River 2

A presentation by Wood.60

• Hydraulic modelling undertaken to for 

New River 2 quarry on Nevis

• Modelled effect of 1 in 100 year (1% 

annual exceedance probability) rainfall 

event – allows us to examine flow 

pathways, water depth and flow 

velocity

• Location of quarry:

- close proximity to a number of 

ghauts

- Approximately 500m away from 

coast



A presentation by Wood.61

Ghaut runs in very close 

proximity to the northern 

boundary of the quarry – high 

potential for runoff to 

overspill channel and flow 

into site



A presentation by Wood.



A presentation by Wood.



Surface runoff & drainage

A presentation by Wood.64

1. Proximity of 

excavations to 

ghauts

2. On-site drainage 

control

3. Impacts on 

downstream water 

bodies

• Excavations that extend close to ghauts can create significant runoff risks

• Potential for flooding where ghauts could flow into quarries

• Potential for erosion and sedimentation where quarry runoff enters ghauts

• Potential for surface runoff from quarries to be sediment-laden

• Potential for water quality impacts if pollution is not controlled at source

• On-site runoff needs to be controlled and managed to prevent off-site impacts



Practical Example: New River 2

A presentation by Wood.65

• Ideal approach is to manage 

runoff on-site

• Control surface flow and route 

to settlement ponds to capture 

fine sediment

- Important to manage and 

maintain infrastructure

• Controlled release of water into 

wider environment



Practical Example: St Kitts Masonry Products

A presentation by Wood.66

• Good example from St Kitts 

Masonry Products

- Managing runoff from gravel 

washing

• Series of settlement pools help 

to filter out fine sediment

- Six ponds progressively allow 

fine sediment to settle out

• Outflow pumped from final 

pool into Greatheeds Pond



Surface runoff & drainage

A presentation by Wood.67

1. Proximity of 

excavations to 

ghauts

2. On-site drainage 

control

3. Impacts on 

downstream water 

bodies

• Excavations that extend close to ghauts can create significant runoff risks

• Potential for flooding where ghauts could flow into quarries

• Potential for erosion and sedimentation where quarry runoff enters ghauts

• Potential for surface runoff from quarries to be sediment-laden

• Potential for water quality impacts if pollution is not controlled at source

• On-site runoff needs to be controlled and managed to prevent off-site impacts

• If runoff isn’t controlled, sediment transport can have significant impacts

• Risk of sedimentation of downstream receptors – e.g. ponds or coastal 

environment



Sediment control

A presentation by Wood.68

• Site runoff has high potential to mobilise 

sediment

- Impacts on water quality downstream 

(ponds, marine environment)

- Potential to mobilise pollutants

• Management of on-site runoff to trap 

sediment before discharge from site

- Surface grading towards soakaway areas

- Use of settlement ponds to trap sediment

• Examples of both good and bad practice 

from quarries!

Design sediment 

ponds to address 

high rainfall 

events

Ensure discharge  

via constructed 

spillway to prevent 

erosion

Maintain ponds 

and remove 

sediment to 

maintain 

effectiveness



Practical Example: St Kitts Masonry Products

A presentation by Wood.69

• Settlement ponds at SKMP are 

good, but …

• Stockpiled sand is resulting in a 

growing alluvial fan into 

Greatheeds Pond

- Stockpiles are too large to 

effectively contain

- No evidence of runoff and 

drainage control

- Loss of material into pond



Practical Example: Nevis Housing & Land Quarry

A presentation by Wood.70

• Use of previously worked area as a 

soakaway for site drainage

• Runoff from site flows into low-lying 

area and is allowed to percolate / 

evaporate

- Fine sediment remains in 

‘soakaway’

- Reduced off-site sediment loading 

as a result



Practical Example: New River 2

A presentation by Wood.71

• New River 2 quarry (Nevis) also 

provides a good example:

- Majority of site will drain into 

a previously-worked low-lying 

area

- Direct runoff from site is 

minimised

- Settlement ponds used to 

capture runoff from remainder 

of site near to site entrance

- Ponds overflow to channel 

alongside access road and 

then into local ghaut



Exercise – how could we 
improve surface water 
management and sediment 
control across Canada 
Estate?

A presentation by Wood.72



Pollution prevention and control

A presentation by Wood.73

• The best way to prevent 

pollution is to eliminate 

sources

- Avoid storage of fuels and 

oils on site

- Avoid vehicle or plant 

maintenance on site

• Where pollution sources 

cannot be eliminated, spills 

must be controlled

- Ensure re-fuelling and 

vehicle or plant 

maintenance is undertaken 

on impermeable surfaces

- Use bunds to ensure spills 

are contained

• Sustainable drainage systems 

can help to minimise 

pollutant transport

- Filter strips

- Swales

- Filter drains

• Checking for off-site impacts 

also important

Eliminate sources Control Spills
Mitigate 

transmission



Pollution concerns?

A presentation by Wood.74

• When we visited sites in November 2021, we 

didn’t see any major issues or specific causes 

for concern – but that doesn’t mean there isn’t 

any risk!

• Do you have any concerns about pollution 

at any of the active sites across St Kitts and 

Nevis?

• What are the activities that operators 

undertake that have the greatest pollution 

risk?



Groundwater protection

A presentation by Wood.75

• Primary means of ensuring that quarrying or sand mining 

activity doesn’t impact upon groundwater is to avoid 

deposits above or containing groundwater

- Strong protection already in effect for main aquifers for 

public water supply, e.g. Basseterre valley aquifer

• Biggest risk of working above aquifers is the potential for 

pollution

- Point source pollution from spills and leaks

- Diffuse impacts of wider pollution events across the site

• If excavation goes below the water table, de-watering will 

be required, impacting groundwater levels and increasing 

pollution risk

Avoid active working in deposits 

above or containing 

groundwater

Control spills and potential 

pollutants

Ensure excavation does not 

intrude into designated aquifers 

or below the water table



Waste management

A presentation by Wood.76

• Quarry and mining activities can create significant 

quantities of extractive waste

• All activities should have a plan in place to 

minimise, treat, recover and dispose of extractive 

waste

• Effective planning can help to minimise waste by 

maximising the use of extracted materials and 

storing for use in site restoration

• Good evidence of this happening at sites across 

St Kitts and Nevis



Key considerations

A presentation by Wood.77

What is the nature of 

the waste?

Inert?

Non-hazardous, but non-inert?

Hazardous?

How will the waste 

be created, treated 

and stored?

What is the expected volume of 

waste material that will be 

created?

Does the material need to be 

treated in any way to avoid the 

risk of pollution or 

contamination?

Where will material be stored 

and how will this be done to 

avoid the risk of pollution?



Waste management planning

A presentation by Wood.78

• Good practice for all sites to 

prepare and enact a waste 

management plan

• Plan should outline the 

approach to be taken to:

- Minimise

- Treat

- Recover

- Dispose

• For example, a Waste Management Plan might set out the 

approaches to be used to:

- Minimise overburden, and how overburden waste will be used 

to progressively infill areas during rehabilitation

- Re-use and recycle material such as clay and silt recovered 

from settlement ponds

- Store waste materials on site

- Dispose of hazardous waste

- Prevent illegal dumping and littering



Illegal dumping risks

A presentation by Wood.79

• Quarries are very attractive for illegal dumping … 

particularly when active working has ceased

• Dumping can be a major problem during 

rehabilitation

- Keeping the site clear as vegetation is re-

established

• Active management is often required to keep 

sites clear of dumped waste

- Preventing public access

- Enforcement wherever possible



Tailings management
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• Tailings are the fine sediment residues from 

minerals processing, e.g. washing

- Considerable pollution potential

- Close management required to prevent off-site 

impacts

• Quarries in St Kitts and Nevis do not produce 

significant volumes of tailings material

- Primarily waste runoff from washing taking 

place on site

• Settlement ponds are the primary mitigation 

used to capture fine sediment in runoff from 

washing



Dust

A presentation by Wood.81

• Dust can be significant impact from quarrying 

and associated operations

- Impacts on the health of workers at the site

- Impacts on the wider environment

• Protecting the health and safety of workers

- Dust can cause severe respiratory conditions 

from prolonged exposure

- Primary mitigation should be to minimise 

exposure

- Personal Protective Equipment (PPE) should 

always be used, such as respirators, masks, 

coveralls and gloves



Dust

A presentation by Wood.82

• Dust suppression techniques should be used to 

minimise the creation of dust

• Spraying and watering techniques can minimise 

dust creation

- Spraying fine mist over the source of dust 

emission (e.g. point of extraction or crushing)

- Dampening loads on transport trucks

- Watering vehicle tyres and access roads

• Recognition that spraying techniques have a high 

water demand – a challenge under drought 

conditions



Dust

A presentation by Wood.83

• Other dust suppression techniques include:

- Covering truck loads during transportation

- Use of surface binding on stockpiles and other 

sources of dust – for example, allowing 

vegetation to establish if the stockpile is going 

to remain in situ for a long time

- Progressive rehabilitation of worked areas to 

minimise exposed ground

- Considering prevailing winds to minimise 

mobilisation



Noise

A presentation by Wood.84

• Quarrying can also be noisy!

• Important to protect workers (PPE!) and 

adjacent land owners

- Siting quarries away from sensitive receptors

- Considering prevailing winds

- Making use of topography and vegetation to 

reduce noise impacts

- Using barriers and screens to shield 

machinery and minimise disturbance

- Restricting hours of operation



Restoration & aftercare

A presentation by Wood.85

• Once activities have ceased, sites should be 

restored as close as possible to a natural state

• Requirements for restoration should be 

determined and set out in the initial planning and 

permitting of the site

- Plan for restoration from the very start

• Three key elements to restoration:

- Site clean-up

- Landscaping

- Re-vegetation



Site restoration: clean up and decommissioning

A presentation by Wood.86

• Initial step is the full 

decommissioning of operations

- Removal of machinery, 

infrastructure and waste 

materials

- Breakup of concrete slabs, etc

- Rehabilitation of any 

hardstanding areas, surplus 

roads, tracks, etc

• Sites should be 

decommissioned rather than 

abandoned



Site restoration: landscaping

A presentation by Wood.87

• The final landform should be appropriate for 

the post-working life of the site

- Safety

- Preparation for re-vegetation

• Re-shaping to blend into surrounding 

landscape should consider

- Regrading or levelling residual stockpiles

- Reducing the slope of erodible surfaces

- Filling hollows/dips and levelling the site

• Aim is to prepare the site for re-vegetation



Site restoration: re-vegetation

A presentation by Wood.88

• Final step is to establish a self-sustaining 

vegetation cover to protect the site

• Re-vegetation should be planned to integrate 

with the surrounding landscape

- Native vegetation to blend with surrounding 

areas

- Encourage rapid establishment of cover 

through combination of seeding and planting

- Consider faster-growing species to stabilise 

steeper slopes

- Applying fertiliser/mulch where needed



Site restoration: Potworks Estate example

A presentation by Wood.89



Progressive site working and rehabilitation

A presentation by Wood.90

• Phased working is a key principle for 

minimising the disturbance and 

environmental impacts resulting from 

quarrying and mining activities, particularly 

for larger sites

• Approach divides the site into smaller areas to 

be worked and rehabilitated successively

- Environmental impacts minimised

- Restoration of site after working is 

accelerated

• Phasing plan should be developed as part of 

initial site planning

Working deposits 

systematically

Minimising 

disturbed area at 

any one time

Ensuring 

vegetation is 

preserved

Planning for 

storage of 

overburden and 

waste

Reusing waste from 

worked areas to 

rehabilitate prior 

phases

Planning for 

rehabilitation from 

the very start



Practical Example: Lodge sand mining site

A presentation by Wood.91

• What might a phased working and 

rehabilitation plan look like for Lodge?



Practical Example: Lodge sand mining site

A presentation by Wood.92

Undisturbed site

• Initial state of site is undisturbed land, ready to 

be worked. Maximum extent of working has 

been defined and site access track laid down.

Phase 1

• First phase of working to extract sand from 

northern part of site. This will create a working 

area to be used for equipment storage and site 

access for subsequent phases



Practical Example: Lodge sand mining site

A presentation by Wood.93

Phase 2

• Site will now be worked from north-west to 

south-east. Phase 1 extraction is complete and 

now becomes site working and access area as 

Phase 2 extraction begins

Phase 3

• Once Phase 2 is completed, Phase 3 extraction 

begins whilst work in Phase 2 turns to 

rehabilitation activities



Practical Example: Lodge sand mining site

A presentation by Wood.94

Phase 4

• Extraction moves on to Phase 4, with Phase 3 

being actively rehabilitated. Phase 2 

rehabilitation work is completed.

Phase 5

• Phased process continues with active working 

moving on to Phase 5. At any time, one area is 

being working and the previous area is being 

rehabilitated



Practical Example: Lodge sand mining site

A presentation by Wood.95

Phase 6

• Extraction works are now completed and the 

focus is now on site clean-up and final 

restoration of the site

Phase 7

• Restoration now retreats back towards the site 

entrance, rehabilitating the former working and 

access zones



Practical Example: Lodge sand mining site

A presentation by Wood.96

Phase 8

• Site is now fully restored and all areas have 

been cleared, landscaped and re-vegetated

• Progressive working of the site through 

phases has been able to minimise the 

environmental impact of working and 

accelerate the rehabilitation of the site

• Waste material from the worked area can 

be used in the restoration and 

rehabilitation of the previously-worked 

phase

• Active working area on the quarry is 

focused, making the site operation more 

efficient



Practical Example: Lodge sand mining site

A presentation by Wood.97



Beaumont

A presentation by Wood.98

• How would we apply these principles and 

approaches at Beaumont?

• Sand mine being actively worked, but outside 

scope of formal regulation

- Opportunity to bring into scope of regulation 

and expand site?

• What opportunities would there be to achieve 

better environmental outcomes and increased 

site yield?



Wrapping up
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Key considerations for environmental management

A presentation by Wood.100

Two groups of important considerations to achieve environmental outcomes

Definition of site and activity

• Definition of proposed extraction area

• Duration of extraction activities

• Volume to be extracted

• Depth of working

• Phased working

• Topsoil and subsoil preservation

• Geotechnical considerations and facing 

angles

Environmental considerations

• Site runoff and surface drainage 

management

• Pollution control

• Groundwater protection

• Waste management

• Dust suppression

• Noise

• Landscaping, restoration and aftercare



Thank you!
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• We have covered three aspects of the project:

- Sector analysis and materials balance

- Policy and legislation review

- Environmental management good practice

• Which aspects have been most valuable for 

you?

• Thank you for your time and attention!




